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THE Hupson RIVER TUNNEL has now been driven 
a distance of nearly 3,400 ft., and the shield is being 
advanced at the rate of 10ft.a day. The last air 
lock is 1,200 ft. from the heading, and a new one, 
much larger than the others, is being built. No 
work has yet been done on the New York side, but 
a new sbield is said to be ready and operations may 
be resumed at any time. . 





THE MEMPHIS BRIDGE FOUNDATIONS are com- 
pleted, and all but one of the piers are now finished. 
The falsework and traveller for the anchor arm on 
the left bank have been completed, and the greater 
part of the material for this span has been received. 
Little work has been done on the east approach, 
but the foundations are finished for the steel 
trestles of the west approach. The recent floods 


have greatly delayed the progress of the undertak- 
ing. 


A FCREST COMMISSION has been created in Maine 
by a law recently passed by the State legislature, 
and the State Land Agent is made Forest Commis- 
sioner. He is to collect statistics and report annu- 
ally upon the forest interests and upon the extent 
and damage of forest fires. The bill imposes penal- 
ties for leaving camp fires burning in the woods. 
Railway companies whose lines pass through waste 
or forest lands are required to cut and burn or 
remove every year all grass, brush or inflammable 
material from the right of way, and to equip their 


engines with apparatus to prevent the escape of 
sparks and fire. 





WORK ON THE SAULT STE. MARIE!WATER POWER 
CANAL will be resumed as soon as the necessary 
land is obtained. The Dominion Government owns 
a tract which is required by the Ontario & Sault 
Ste. Marie Water Power Canal Co., for whom the 
work is being done, in order to enable it to increase 
its facilties at some future time if so desired. 





TWO GEARLESS ELECTRIC CAR MOTORS have been 
recently perfected. The first of these, manufactured 
by the Short Electric Railway Co., uses an armature 
mounted ona sleeve turning loosely on the axle of 


the wheels, and connected with the latter by heavy 
spiral springs, in the manner used so successfully in 
the Ball engines. The other motor is made by the 
Westinghouse Electric & Manufacturing Co. Its 
armature is of the drum pattern and is wound 
directly on the axle- Both motors are ironclad and 
are much more simple than the older forms with 
one or two reduction gears. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision April 5 on the Cincinnati 
Southern Rvy., at Ludlow, Ky. A northbound 
freight train got from under the control of the 
trainmen while running down a steep grade and 
ran into a switch engine and several cars which 
were standing on the track. Two engines and 
about 12 cars were wrecked. One man was killed. 
The conductor stated that the brakes ona third of 
the cars were in bad condition. An express train on 
the Boston & Albany R. R. was derailed near West- 
field, Mass., April 6, by a pile of ties placed on the 
track. The engine and two mail cars were thrown 
down the bank, the smokerand baggage car were 
thrown across the track, but the passenger and sleep- 
ing cars remained on the track. 
riously injured. 


Nobody was se- 





BRIDGE ACCIDENTS are reported as follows: On 
April 4a derailed Pernsylvania R. R. freight train 
struck the pier ofa bridge over the tracks at Thirty- 
third St., Pittsburg, Pa., damaging the bridge con- 
siderably. The Canadian Pacific Ry.. bridge over 
the St. Lawrence River, at Lachine, near Montreal, 
has been damaged by the ice. 


THE NORTHWEST BANK of the Mercer County 
reservoir, near Wapakoneta, O., gave way April 2, 
and a large section of country has been flooded. The 
Coralsville dam, near Iowa City, Ia., gave way April 
4. Itwas builtin 1869, 


Two FIFTY-TON traveling jib cranes have been de- 
signed by the Bureau of Yards and Docks for use 
in placing armor plates on the sides of war ves 
sels. They will be sent to the navy yards at New 
York and Norfolk. The jib will have a radius of 50 
ft. and a75 ton counter-weight is provided. Pro- 
posals for the construction are asked. 


‘THE SERVE BOILER TUBE, described and illustrated 
in our issue of Nov. 8, 1890, is being tested in com- 
parison with plain tubes by Mr. H. B. RoELKER at 
the works of Samuel L. Moore & Sons Company, 
Elizabeth, N. J. The tests are being made with a 
vertical boiler, working for two days with natural 
draft, and two days with forced draft. The tests of 
the boiler with plain tubes were made on April 6 to 
9. The plain tubes are now being removed and 
Serve tubes substituted. On April liand 16 the 
boiler will be tested with natural draft, and the two 
following days with forced draft. The Serve tube 
is the invention of a{French engineer, and consists 
in the addition to the tube of a numberof thin 
longitudinal ribs, radiating toward the center. It 
is claimed that these ribs increase the power of the 
tube to transmit the heat from the flue gases. En- 
glish tests reported in our issue of Nov. 8, showed 
an increase in evaporative efficiency of about 12°, by 
the use of the Serve tubes. 


THE REACTION AGAINST ENORMOUS GUNS for nayal 
purposes still continues. Lord Brassey, in his paper 
before the Institution of Naval Architects on 
“ Future Policy of Warship Building,” said that the 
ponderous pieces which have of late been mounted 
on board ship will-not be included in the main 
armaments of the battle ships of the near future. 
From 30 to 50 tons should be the limit of weight. 
Very large ships, too, were not favored. The dimen- 
sions of the battle ships of the future, he believed, 
should not exceed 10,500 tons. 


A CHANCE FOR AMERICAN STEEL RAIL manufactur- 
ers is offered by the Government of New South 
Wales. Bids are about to be invited for the supply 
of 175,000 tons of steel rails, to be manufactured in 
the colony, the iron ore and the fuel used to be 
mined within its limits. fhe delivery of the 175,000 
tons to begin in Jaouary, 1893, and continue during 
five years. The prices to be paid are to be deter- 
mined on the basis of the average prices ending at 
the time of delivery in London or Liverpool. Bids 
will be received by the Minister of Public Works, 
Sydney, N.S. W., or by the Agent-General for’ the 
colony in London, up to June 2%, 1891. 


A RaILway COMMISSION IN TEXAS was recently 
established by the legislature. It will consist of 
three members appointed by the Governor and re 
ceiving $3,500 each per annum. 


THE RAILWAYS OF VICTORIA, Australia, all built by 
the government, have fallen in cost from $200,000 
per mile (double track) prior to 1862 to $50,000 per 
mile (single track) in 1863-7, and only $30,000 per 
mile since 1873. These figures exclude all rolling 
stock. Timber structures are used freely, but solid 
floors and rock ballast are carried over all iron 
bridges. The standard gage is 5 ft. 3ins., and yet 
the subgrade roadbed is only 15 ft. 6Gins., both in 
cuts and fills, with 1 to 1 slope in earth cuts. The - 
ties are 9 ft. long. Wages range high—from $1.75 to 
$2 for common workmen and $3 per day for section 
foremen upward. The total population in 1889 was 
1,104,000, of whom no less than 437,800, or 40.13%, 
iived within 10 miles of Melbourne post-oftice. 


THE PROCTOR STEEL TOWER at the World's 
Columbian Exposition is to be 1,155 ft. in height, 
and will resemble the Eiffel tower in its general ap- 
pearance. It will be hexagonal in plan, instead of 
square, however, and will have a larger base and 
start at asmaller angle with the vertical than the 
Eiffel tower. The designer of the tower is DAvip 
A. Proctor; the architects are Holabird & Roche, 
and the engineer is CoryDON T. Purpy, all of Chi- 
cago. The contract for erection has been let to the 
Geo. A. Fuller Co. The steel, of which 7,500 tons 
will be required, will be furnished by Carnegie, 
Phipps & Co. The elevators will be furnished by 
the Hall Elevator Co. The total cost of the tower 
is estimated at $3,000,000. 


THE CENTENNIAL ANNIVERSARY of the establish- 
ment of the American patent system has been cele- 
brated at Washington this week, the programme 
announced in recent issues being closely followed. 
WESTINGHOUSE, Epison, BELL and GATLING are 
among the famous inventors who have been present 
at the anniversary exercises. 

Duty TRIALS of several Worthington com 
pound pumping engines have recently been made 
in England, and are reported in a recent number of 
The Engineew. Four different engines, tested by dif 
ferent engineers, showed duties per 100 lbs. of coal 
(no deduction being made for ash or clinker) vary 
ing from 111,500,000 ft.-lbs. to 128,200,000 ft.-lbs. 


THe HonpurRAs NortH Coast Ry. project is now 
under consideration by English capitalists. The gov- 
ernment has recently granted a concession to a 
French syndicate for a narrow gage line, 93 miles 
long, forthe Pacificcoast up the Rio Grande Valley 
to Tegucigalpa, the capital city. Concessions have 
also been granted to E. W. Perry and T. M, Imso 
DEN, of the United States, for a telegraph line 100 
miles long, a road 300 miles long and a canal 20 miles 
long, 36 ft. wide and 5 ft. deep, to connect the Cara- 
tasca lagoon with the Guayapariver. A large land 
grant is a part of the concession. 

THE BENEVOLENT FuND of the Institution of Civil 
Engineers, England, which was established in 1864, 
now amounts to about $230,760. The income for 1890 
was $15,850, of which $7,544 was derived from an- 
nual subscriptions, and $8,306 from dividends and 
interest. The disbursements amounted to about 
$522. Grants amounting to $16,338 were made in 
64 cases, the highest number assisted in a single 
year. The amount voted for assistance exceeded 
the actual income, the deficiency being made good 
from casual benefactions. The committee in charge 
of the fund reports that, although the accounts show 
that the fund is well able at present to meet the 
calls upon it, the finances will never be in a really 
healthy condition until the number of annual sub- 
scribers bears a much higher proportion to the num- 
ber of members eligible for assistance, and attention 
is called to the disproportion between the list of 
contributors to the fund and the list of members of 
the Institution. 


AMERICAN MACHINERY is very favorably regarded 
in Australia, as most of our readers know. The 
Australian Mining Standard describes the electric 
plant for lighting the city of Newcastle, which has 
been recently put in by the Westinghouse Electric 
Co, The dynamos are run by Westinghouse com., 
pound engines, and steam is furnished by Babcock 
& Wilcox boilers, 
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Stone Arch Highway Bridge Over the Turkey 
River, Elkader, Ia. 


t The stone arch bridge here illustrated is said to 
he the longest and best constructed highway bridge 
west of the Mississippi River and east of the Rocky 
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FIG. 2. VIEW OF ONE 


Mountains. Prior to the 
structure the river at this point was spanned 
by several double iron trusses of the Truesdale 
type, which had been defective for years, so that 
repairs were frequently required to keep them ina 
passable condition. .Finally the Board of Super- 
visors decided to take steps toward renewal, and 
secured the services of Mr. M. Tscurrae, Jr., the 
engineer of the high bridge at Dubuque, Ia., to 
examine the old structure and report as to its 
safety. He reported that it was unsafe and 
should be condemned, and the board concluded 
to authorize the construction of a stone arch bridge, 
as the location was suitable, the foundations on 
solid rock and the heavy annual expenses of re- 
planking the floor of either an iron or wooden bridge 
would be avoided, while a quarry near town afforded 
an inexhaustible supply of magnesian limestone, 
free from imperfections, and known to be proof 
against the action of frost. 

Bids were invited, however, for the construction 
of either an iron or stone bridge; but the bids for the 
same width of structure showed that an iron bridge 
of proper strength would be more expensive than 
stone at the price for which the contract was let, 
The general construction is shown in Fig. 1, 


building of this stone 
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The contract for the structure illustrated was 
awarded to Messrs. Byrne & Blake, of Dubuque, 
for $13,000. There are 2 spans each 84 ft. in the clear, 
with a center pier 48 ft. long and 19 ft. wide at the 
foundation. Clear height of each arch, 27.9 ft.; 
radius, 45.56 ft.; outside width, 34 ft.; clear width, 30 
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cement sidewalk 6 ft. wide. The shallow river has 
an almost level bed of rather shaly stone, and, by 
removing a small portion, it afforded a good founda- 
tion. The foundation course was laid directly upon 
it, the interior backing being well filled with hy- 
draulic cement grouting, forced into and undcr the 
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Pi. 3: 


ft.; entire length of bridge, 246 ft. The voussoirs 
are 3 ft. deep at the crown, 31¢ ft. at the haunches, 
and 4 ft. at the skewback. The 24-ft. roadbed is 
macadamized; there is a gutter on the upper side of 
the roadway, a curbstone and a hexagonal block 





SECTION 


lA, Mr. M. Tschirgi, Jr., Engineer. 


footing courses. The banks were high, and consisted 
partly of ledge rock. The centering was of very 
simple construction, as shown in Fig. 2, with no 
trussing, very little cutting of timber, and only a 
few short iron bolts. The 5ribs contained about 
50,000 ft. of lumber. 

The contractors began work in September, 1888, and 
it required 9 mos. of actual work to complete it. 
“There are 4,161 cu. yds. of material in the bridge, 
and its estimated weight is 18,618,255 lbs., or 9,309 
tons. No one was injured nor did any accident of any 
description occur during the progress of the work. 
During construction the old structure was kept in 
position and open to traffic until a crossing could be 
effected on the new bridge, as shown in Fig. 2. In 
Fig. 3 is shown a view of the bridge, as completed. 

The average crushing resistance of limestone is 
7,000 Ibs. per sq. in. The total vertical pressure on 
the skewback is 146,744 1bs., and the total horizontal 
thrust on the crown or key joint is 65,000 lbs. Mr. k 
TSCHIRGI stated, ina paper presented to the Iowa é 
Civil Engineers and Surveyors’ Association, in 1889, i 
that in practice the thrust at the crown has varied 
from 151 lbs. per sq. in. at the Waterloo Bridge, Lon- 
don, with spans of 120 ft , to 349 Ibs. at the Chester 
arch bridge, with spans of 200 ft. Assuming 150 Ibs. 
per sq. in. for the Elkader bridge gave for the voussoir 
a depth of 3 ft. at the crown, which was the depth 


: 
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GENERAL VIEW. 


adopted. Some doubt arose during construction as 
to whether there was sufficient friction due to the 
weight of the center pier and the semi-arch to with- 
stand the horizontal thrust developed by the arch, as 
it was impracticable to construct both arches simul- 
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taneously, while the extra cost of centers would have 
been considerable. The horizontal thrust was 65,000 
Ibs., and the vertical pressure on the pier foundation 
223,634 Ibs. Assuming friction due to mortar at 10 
lbs. per sq. in. gave 27,360 Ibs. for a base of 19 sq. ft., 
and a coefficient of 0.4 for the friction of stone upon 
stone, gave 89,473 Ibs.. the total frictional resistance 
of 116,833 Ibs., divided by the thrust of 65,000 Ibs., 
gave a margin of safety of only 1.8. The work, how- 
ever, was completed without injury. 


The cost of the structure was in detail as fol- 
lows: 





By contract price, according to BOs Sescncs<secvees $13,000 
Extra wing walls, 264.1 cu. yds. @ $6 _....-.- ++ 1,585 
Extra in spandri! walls, 73.9 cu. yds. @ $5... <- 
Extra excavation for wing walls............-.-+..+++ $5 
Extra coping, 6044 lin. ft. @ $2.......-- «-.eeeeeee eee 121 
Extra belting course, 6044 @ 50C... 6... ce cence eee 30 
Four eircular end Cans .........ceeeeeeeecees eens 41 
pe <a — fn dina Cela heGunsses Ses beseee cs . 
Sutt CIPOUIAF COPMETS..... 2.220002 eevee ccereccces x 

Macedum. eae PER: BGC. GD. o ec cccccsssccscesesees ww 
sks oadng ict istets cehaces ges 25 
Culvert on west end bridge.............-4.- 6. cece eee 25 
Filling at east end bridge................--..-++-eeeee 20 
Keeping roadway open for teams.................... 150 
Engineering and superintendence.................... 765 

ke ee cian ce bcedbewhered $16, 2s2 
Coat Pee TB. TGs i ics cise. pcccvcccecctsaccsece covcsesees $66.18 


Filter Gallery Washing, at Eureka, Cal. 


One of the greatest of objections, in fact often a 
fatal objection, to the use of infiltration galleries for 
public water supplies is that, as generally designed, 
it is impossible to cleanse the filtering material. The 
latter gradually becomes so badly fouled that if it 
remains possible to get water through it the result- 
ing liquid is sometimes more impure than before the 
process was begun. Or, if this is not the case, the 
rate of filtration becomes so slow that it is necessary 
to enlarge the gallery if the necessary quantity of 
water is obtained. 

An ingenious method of back flushing and cleans- 
ing an infiltration gallery has recently been put in 
operation by the Ricks Water Co., of Eureka, Cal. 
Through the courtesy of the superintendent of the 
company, Mr. H. L. Ricks, to whom we understand 
that the credit of the plan is due, we are enabled to 
present the following description and sketch : 

The water-works at Eureka were built in 1879 by 
the late C.S. Ricks. In 1889 the present company 
was organized to buy the works of the Rick’s estate 
and to operate them. The source of suppiy until 
recently was a surface well, with four deep wells 
sunk in its bottom. The surface well was 20 ft. sq. 
and 47 ft.deep. The wells sunk in its bottom were 
806, 293, 172 and 100 ft. deep, respectively. 

In 1889 the company began construction for a new 
supply, which has since been used with gratifying 
results. The new supply is pumped from Elk River 
directly to the distributing pipes through about 514 
miles of 13-in suction and force main, the pumping 
station being about 6,000 ft. from the river. 

As the river carried matter in suspension, purifi- 
cation was desirable and the bed of the stream be- 
ing composed of gravel, the intake well was ex- 
tended horizontally beneath the river, so as to form 
an infiltration gallery. This is shown by the accom- 
panying sketch. 

Before constructing the well and gallery a dam 
was built across the river about 100 ft. above them, 
and the natural flow of the stream was carried be- 
low the site of the gallery by means ofa flume. The 
gravel at this point extended 71; ft. below the water. 
A trench was therefore dug, 9!¢ ft. deep, extending 
for 2 ft. into the clay beneath the gravel, and across 
the whole of the gravelly bed of the stream. This 
trench cuts off the whole underflow through the 
gravel and causes it to pass over the filter bed. 
After making the trench, a crib 8 ft. wide, 10 ft. 
high and 64 ft. long, outside dimensions, was built 
within it. The inside of the crib, or gallery, is 6 ft. 
wide, 4 ft. high and 55 ft. long. The gallery is cov- 
ered with a No. 14 iron screen, with \-in. perfora- 
tions. The screen is 6 ft. wide and 40 ft. long, and 
above it is 4 ft. of gravel. Thisgives a filtering area 
directly over the screen of 240 sq. ft. 

The intake well is 7 ft. sq. and 30 ft. in height from 
top to bottom. The intake or suction pipe is 6 ft. 
lower at the pumps than at the elbow a. A little 
air collects in the suction pipe, which, it will be re- 
membered, is 6,000 ft. long. A vacuum gage at the 
pumping station warns the engineer when air is 
collecting in the pipe, and also when the water is 





becoming fouled, so that the filter needs washing. 
The air is removed from the pipe and the filter 
cleansed by the same back-flushing, as described be 
low. 

At the pumping station are two tanks with a com- 
bined capacity of 16,000 galls., which are kept filled 
with water, and are connected with the suction pipe. 
When the engineer sees that there is air in the pipe, 


‘or that the filtering material needs washing, he stops 


the pumps for about 20 minutes, and, opening the 
valves, admits to the suction pipe the water in the 
tanks at the pumping station. The back-flow throngh 
the suction pipe closes the valve 6 at the intake 
well, and opens the valve c. This admits water to 
the tank shown in the cut, and speedily fills it to the 
water line at the point when the hose connects with 
the tank ate. The water passes through the hose 
and speedily fills the 15-gall. cask f. The weight of 
this cask lifts the valve d, which is 16 ins. sq., by 
means of the lever connecting the two, and thus the 
contents of the tank are discharged down the intake 
and forced up through the perforated iron screen 
and filtering material. The contents of the tank, 


















sary for flushing, and thus the yearly expense is 
trifling. 

The pump in use is a 1,500,000-gall. Knowles com 
pound duplex, and the average daily consumption 
in 1890 is reported as 275,000. The 13-in. force main, 
which is nearly 4‘; miles long, and, at a point 2%, 
miles from the pump, passes over a hill at an eleva- 
tion of 147 ft., affords sufficient storage capacity to 
allow the stopping of the pump while flushing is 
going on. 

If the efficiency of this filter gallery depended en 
tirely upon downward filtration through the bed of 
gravel directly above the irou screen, the whole ar 
rangement would be of little use. For the 
has an area of but 240 sq. ft., and the average daily 
consumption is reported as 275,000 galls., which gives 
arate of filtration of about 6', cu. ft. per sq. ft. of 
filtering material per hour, which is 13 times as fast 
as the rate recommended by Mr. JAMES KIRK WOOD 
in his “ Filtration of River Waters,” and about 125 
times as fast as the rate proposed by Mr. W. B. 
Riper for the filter bed at Bethel, Conn., described 
and illustrated in ENGINEERING News for March 7, 
1891. But the Eureka filter gallery is far different 
from a filter bed and from many filter galleries, 
since the crib which forms it intercepts all the under- 
flow of the stream, and causes it to pass upand over 
the gravel above the screen and gallery. This water 
has already had a thorough filtration, and if the up- 
stream side of the gallery was pierced with holes, 
the water would at once pass to the intake well. As 
it is, it must pass upand mingle with the water on 
the stream bed, which is likely to contain a large 
amount of matter in suspension. 


acreen 


Possibly provision 
is made for the undertlow to enter the gallery in the 
last named way, but it does not appear so from the 
data at hand. 

Mr. Ricks states that the filter gallery is not large 
enough to give perfectly clear water when the river 
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SKETCH SECTION OF FILTER GALLERY AND WASHING DEVICE, EUREKA, CAL. 
Designed by H. L. Ricks. 


8,000 galls., are discharged in 65 seconds. The maiter 
washed from the filter bed is carried down the river. 

The gage at the station being a combined vacuum 
and pressure gage, the engineer can tell when the 
tank at the river has become empty and can then close 
the valves at the station tanks, and resume pumping. 
A small hole in the bottom of the cask at the river 
tank soon discharges the contents of the former, and 
the lever and the valve d being counterbalanced, the 
latter closes. When pumping is resumed the valve 
¢ closes, and a opens, and normal action is resumed. 

When the notes from which this article is written 
were made the plant had been in use for six months, 
and had averaged a back flush once every 48 hours, 
without a failure. Mr. Ricks states that the ar- 
rangement could not be dispensed with. 

In our issue of Nov. 1 we described the method em. 
ployed to remove air from acombined suction and 
siphon pipe in connection with the water-works at 
Auburn, N. Y. The pipe at Auburn was 24 ins. in 
diameter, 9,560 ft. long, and was laid to conform to a 
very undulating surface, there being at least 18 
changes in the grade. One of the Auburn pipes is 5 
ft. below low water, and the others are 10 ft. above 
it. At some distance from the lake the pipe rises 
about 18 ft. above high water, but rapidly descends, 
until just before reaching the pumps it is considera- 
ably below low water, and somewhat lower than the 
lowest pipes. Air is removed by connecting a small 
air pump to an independent air pipe which taps the 
main pipe at points where the air gathers. At Eureka 
the operation which is in any case necessary or de- 
sirable in order to wash the filter removes any air 
that may have collected in the suction pipe. 

As flushing is performed, on the average, but once 
in two days, and the tanks at the station hold but 
16,000 galls., itis evident that, at the most, a little 
less than 3,000,000 galls. a year is all that is neces 


is muddy, but that it takes out the worst of the 
sediment. By carrying out the above suggestion 
the filtering capacity could be greatly increased, 
since all the filtered underflow would be secured 
and the bed would be left free to pass such of the 
water passing over it as was possible. The filtering 
capacity could be further increased by enlarging the 
gallery and the bed above it, a process which could 
be carried as far as economy in cost and operation 
warranted, A dam across the stream, below the 
gallery, is projected for future construction, which 
will readily permit such enlargements as may be de- 
sirable. At present only about one-fifth of the flow 
of the stream is utilized. 

A 612,000-gall. Hegeman-Olyphant filter has re- 
cently been ordered for the works, probably to sup- 
plement the gallery, which, as stated above, does 
not remove all the sediment when the water is 
muddy. 

It is evident that by raising the tanks at the 
pumps and river the pressure for back flushing can 
be increased to an extent only limited by the dis- 
placement and washing away of the gravel in the 
bed. Mr. R. SwEASEY is President of the company 
and, as has been stated, Mr. H. L. Hicks is Secretary. 


THE STREETS OF WASHINGTON are now 238.2 
miles long, and may be classified according to sur- 
face as follows: Asphalt blocks, 8 miles; sheet as- 
phalt and tar, 75.4; granite, 24; wood,6; cobble and 
blue rock, 12.5; macadam, 6; gravel, 33.5; unim- 
proved, 78.2. Gravel roads are no longer built. 
Granite curbing, 6 and 8 ins. thick, are used on all 
new streets. Granite blocks were formerly laid on 
all streets where the grade was over 5”, but as sheet 
asphalt has been found to stand well on grades of 
7% or 8% the use of granite will hereafter be discon-*‘ 

nued. 





Notes On English Railways. 
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LONDON & NORTHWESTERN RAILWAY. 


This is one of the leading trunk lines, and hasa 
system aggregating 1,876 miles. In the United 
States it is generally looked upon as the standard 
English railway, in the same way that the Pennsyl- 
vania R. R. is generally considered in Europe as the 
standard American railway. It is surpassed, how- 
ever, in many ways by other lines ; and one of the 
most important points in’ which it has been deficient 
has been in the use of continuous brakes. Fora 
long time a chain brake was used,and then the simple 
vacuum brake, which it retained for several years in 
spite of numerous accidents. Within the last few 
years, however, an automatic vacuum brake has 
been adopted. This line forms the West Coast route 
from London to Scotland, and has done some very 
fast running in competition with the East Coast 
route, which was referred to on p. 136. The dis- 
tances by this route from London are 400 miles to 
Edinburgh and 401 miles to Glasgow. The com- 
pany's own line ends at Carlisle, on the Scottish 
border, 300 miles from London. The main line is 
from London to Liverpool and Carlisle, with a line 
from Crewe to Holyhead. There is also a system of 
Welsh lines reaching down to Swansea, on the Bris- 
tol Channel, and through cars are run to Bristol in 
connection with the Great Western Ry. and the 
Severn tunnel, The company runs a line of steam- 
ers across the Lrish Channel between Holyhead and 
Dublin, and another between Stranraer, in Scotland 
(near Portpatrick), and Larne. This latter is ap- 
proximately the route of the proposed Irish Channe] 
tunnel. Among the principal places on this system, 
with their distances from London, are the following: 
Rugby, 82!¢ miles; Birmingham, 113 miles; Stafford, 
133!¢ miles; Crewe, 158 miles; Shrewsbury, 163 miles; 
Chester, 179 miles; Holyhead, 264 miles; Liverpool, 
201 miles; Manchester, 183'¢ miles; Leeds, 220 miles, 
Preston, 209 miles; Lancaster, 230 miles and Car- 
lisle, 300 miles. 

Track.—The track is of the standard English type, 
with bull head steel rails of about the maximum 
weight, 90 lbs. per yd. The cast iron chairs are fas- 
tened to the ties by 2 round spikes and 2 trenails, or 2 
round spikes and 2 screw spikes to each chair. In some 
places steel ties are used of the pattern designed by 
Mr. F. W. Wess, the Mechanical Engineer of the 
line. They are rolled steel ties of trough section, 
and have chairs made of steel plates riveted to the 
top. They are made of a milder grade of steel than 
that used for rails. Some of these ties have been 
tried on the Pennsylvania R. R. The earlier ties 
had the ends closed, but the later ones have open 
ends. With these steel ties, steel spring keys are 
sometimes used instead of the ordinary wooden 
keys to secure the rails in the chairs. The keys are 
driven on the outer side of the rail, The jaw of the 
chair against which the wooden key is driven has 3 
or 4 horizontal grooves, the ridges between which 
cut intothe wood and prevent the key from slacking 
back. The ties, of wood or steel, have 'a uniform 
spacing of 3 ft. c. to c. The rails are laid with 
square suspended joints, spliced by deep splice 
bars, which embrace the lower head of the rail. 
There are 4 bolts, having the heads outside; the outer 
bar being grooved to hold the bolt heads. On some 
of the branch lines each chair is fastened to the tie 
by two spikes or one spike and one trenail on the 
inner side and a trenail on the outer side, On such 
lines plain splice bars with four bolts are frequently 
used, and in some cases the nuts are on the outer 
side of the rail. Some side tracks on the Welsh 
lines are laid with flange rails, secured to the ties by 
fang bolts passing through the flange of the rail, 
the bolt heads screwing down on the flange. The 
two bolts in one tie are both on the outer side of the 
rail, while those in the next tie are on the inner side, 
and so on alternately. Over a viaduct at Stockport 
the track is laid with bridge rails on longitudi- 
nal timbers, as on the Great Western Ry. (see p. 
174). Each rait has nine bolts on each side of the 
head and four bolts at each end. Wooden shims, 
cut to the shape of the base of the chair, are some- 
times placed between the chair and tie. The baliast 
is generally broken stone, the lower part heing 
coarser than the upper. Cinders and slag are also 
used, The ballast is usually even with the tops of 


the ties; in some places it is boxed up outside the 
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rail to the middle of the chair, covering the ends of 
the ties, and in other places it covers the ties en- 
tirely, being filled in level with the middle of the 
chair. 

The distance posts are of wood, and are placed on 
the left-hand side of the track going from London. 
The mile posts are upright planks about 6 or 7 ft. 
high, with a wooden block of triangular section on 
top, as shown in Fig. 30. The intermediate posts 


a Posts ; London & Northwestern 
Railway, England. 
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Fig. 30. 


are similar, but without the block. The posts are 
painted white, with block figures nailed on and 
painted black. Another form of distance post, 
also shown in Fig. 30, consists of a post about 4 x 10 
ins. and 4 ft. high. The mile posts of this style are 
set edgewise to the track, the figures facing the en- 
gine-driver, while the intermediate posts are placed 
with the figures toward the track. On some sections 
of the line stakes are placed upon which are painted 
the weight and make of rail, date when laid, etc. 
‘the usual form of grade sign consists of a short 
post with two arms which are inclined in the direc- 
tion of the grades and have the grade painted on 
them. Aformof grade sign seen on some of the 
Welsh lines consists of a rectangular board nailed 
to the stake or post. Two black lines are painted 
to show the direction of the grade, and the figures 
are painted above the lines. The semaphore blades 
are of steel, with a corrugation near the upper and 
lower edges to stiffen them. Those for the slow 
tracks are distinguished by a ring of a diameter 
about twice the width of the blade. The switch rods 
are now made of small channel irons, the joints 
being spliced by an inner channel bar and 6 bolts, 
with the nuts on top. At the connections with bell 
cranks, etc., they are swaged round. In some places 
round rods are used, with screw and cotter 
fastenings. Track tanks are laid at several points. 
At switches and crossings the guard and wing rails 
have a wooden block placed against each end; the 
top of the block is inclined so that nothing can 
catch on the end of the rail. The frames of bumper 
blocks, or buffer stops on side tracks, are frequently 
made of old rails bent to shape. Dead ends in ter- 
mina! stations have buffer stops with spring buffers, 
or the hydraulic buffer stop, invented by Mr. WEBB, 
and described in ENGINEERING NEws, Jan. 24. 
1891. The line is fenced with a post and rail fence 
or hedge, or in some cases both are used. For re- 
moving chairs from the ties a wedge is used, which 
is driven between the chair and tie by a sledge 
hammer, raising the chair and drawing the spikes. 
On the London local line between Camden Town, 
Willesden and the Metropolitan Ry., the standard 
type of track is used, with gravel ballast sloped 
off from under each rail, leaving a part of the ends 
of the ties exposed. There is a cross-drain in the 
ballast between every fifth and sixth ties, but not 
at the joints. On the bridge by which this line 
crosses the main tracks at Willesden the chairs are 
secured to longitudinal timbers, which are badly 
cut by the chairs. The floor is of arched iron plates, 
with riveted joints. No ballast is laid upon the 
floor. 

Near the Euston Square terminus, London, the 
line is in cutting, with curved retaining walls hav- 
ing a considerable batter, and braced by iron over- 
head struts. Some of these struts are plate girders 
with horizontal top chords and arched lower chords, 
and having a considerable bearing upon the wall. 
The walls are of yellow brick, now blackened by 
smoke and dirt, There are 6 tracks for some dis- 
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tance out of London, and 4 tracks to Wigan or 
Preston, 194 or 209 miles. On the line running from 
Swansea up through Wales there are some very 
steep grades of 1 in 70, 83 and 90 (1.43, 1.2 and 1.1 %), 
and winding sections of track in getting through 
the mountainous country. Some parts of this line 
are single-track, and are operated on the train-stalf 
system. Between Tebay and Penrith, on the line 
from Liverpool to Glasgow, is the Shap incline, 
which has a grade to the north of Lin 75 (1.33%) for 
a distance of 5 miles, up which a bank or pusher 
engine is generally used. After passing the summit 
there is a long down grade. 

Locomotives.—Com pound locomotives have been ex- 
tensively introduced on this road by W. F.W.Wksp, 
the Mechanical Engineer of the line, who is the in- 
ventor of a three-cylirder system. A large number 
of engines of different types have been fitted to 
work compound, and are said to give satisfactory 
performance. The two high-pressure cylinders are 
outside the frames and drive the rear pair of driv- 
ing wheels. The one low-pressure cylinder is 
between the frames, over or in front of the single 
leading axle, and drives the forward pair of driving 
wheels. In this way the use of coupling rods is 
avoided, where only four driving whee!s are used. 
Compound engines with six driving wheels have 
the middle and rear pair connec’ed by short coup- 
ling rods. The Joy valve gear is used on the com- 
pound engines. One of the compound passenger 
engines was described and illustrated in ENGINEER- 
inc NEws, Jan. 26, 1889, and it is an engine of this 
class which is now in use onthe Pennsylvania R. R., 
where it is said to be doing good work. Since then 
Mr. Wess has brought out a larger class of engines 
of the same type, which is shown in Fig. 31. Some 
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Fig. 31, Express Passenger Engine. 
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Tank Engine. 
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Fig. 33. Freight Tank Engine. 


COMPOUND LOCOMOTIVES; LONDON & NORTH. 
WESTERN RAILWAY, ENGLAND, 


of these engines have the slide valve of the low- 
pressure cylinder placed underneath the cylinder. 
Among the principal non-compound passenger en- 
gines are those of the ‘Lady of the Lake”and “Prece- 
dent” classes. The former has outside cylinders 
16 x 24 ins.; a single pair of driving wheels,7 ft.7; ins. 
diameter, and a single pair of leading and trailing 
wheels, 431¢ ins. diameter; wheel base, 15 ft. 5 ins. : 
weight, 60,480 lbs. The latter has inside cylinders 
17 x 24ins. ; 4coupled driving wheels6 ft. 74¢ ins. 
diameter, anda single pair of leadiug wheels 431<¢ 
ins. diameter ; driving and total wheel base, 8 ft. 3 
ins. and 15 ft. 8 ins. ; weight, 73,808 lbs. There is 
still in operation the engine “‘ Cornwall,” which was 
built by Mr. F, TREVITHICK in 1847. It has cylinders 
1714 = 24ins,,a single pair of driving wheels § ft. 
6 ins. diameter, and a single leading and trailing axle. 
Fig. 32 shows a compound tank engine, in which 
the exhaust may be turned into the tanks. The 
driving wheels are fitted with brakes that can be 
applied by power or by hand. Fig. 33 represents a 
compound tank engine for freight service, which s 
a near approach to the American mogul type. The 
leading wheels are carried on a radial axle of a sys- 
tem invented by Mr. WEBB, and applied to engines 
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and cars. The front driving axle has coiled springs. 
The other driving axles have underhung plate 
springs with 15 leaves, which are connected by 
equalizing levers. The rear tank is fitted with the 
standard form of Ramsbottom scoop for taking 
water from track tanks. The dimensicns of the 
three types of engines illustrated are given in the 
following table: 





Freight 
. 31. Fig 32. reight 
Fd * oar . tank, 
we. MX 24 ins. x ns. x ns. 
Cylinders, bP xm XM XM 
Diam. driving wheels 7ft.1 in. 4 ft. she ss 5 ft. 2% ins. 
“ carrying “* 4 * kins. 3 = 3 oe 3 . 9g o 
*¢ ~— poiler......-++-» 6°“@: 3.9 tee 6" 3 
Tubes, nuinber........ 225 F 179 . 198 
“«  diameter......- 1% ins 1% ins. 1% ins. 
* Jength.......-- lft.3 " 1l0ft. lin. 10ft. 4% 
Boiler pressure, Ibs... 175 160 169 
eae... ‘ 1,242.4 908087 1,004.25 
fire-box, sq. ft.....- 159.1 84.84 94.60 
total, sq. ft.......-- 1,401.5 993.71 1,098.85 
Grate area, sq. ft. .... 20.5 14.24 17.7 
Driving-wheel base... 9ft. 8ins. 7ft.9ins. 14 ft. 0 ins. 
Total “% a oe oe 7 el oe |. 
Tank, U.S. — hint, ccaeebeasss 1,656 1,680 
Weight; on ng sas 
wieels BEES. wcktnces 31,360 26,208... sess 
front drivers, Ibs... . 34,720 34,720 “as 
rear drivers, lbs... 34,720 34,944 = tes 
trailing wheels, lbs. —......---- MN. cbséncnoece 
total, lbs.......+-++. 100,800 113,904 97,440 


Engines with inside cylinders-have the slide valves 
generally placed in a vertical plane between the cy1- 
inders,or with large cylinders they are placed between 
them, near the upper side, at an angle of about 45° 
The Ramsbottom duplex safety-valves are used on 
all engines. Cast-steel wheels are beingextensively 
used. Freight engines have usually six wheels, all 
coupled. Onthe London suburban lines there are 
three classes of tank engines with four coupled 
driving wheels; 1, with inside cylinders and a 
single leading axle; 2, with inside cylinders 
and a single leading and trailing axle; 3, with 
outside cylinders and a four-wheel leading truck. 
It was noticed on the line running north from 
Swansea, in Wales, that on steep grades the 
engine threw showers of sparks and cinders, which 
rattled like hail on the roofs of the cars. Some of 
the red-hot cinders came in threugh open windows, 
scorching the cloth of the cushions. The automatic 
vacuum brake has been adopted; but some of the 
engines, including the small ones at the Wolverton 
car works, are fitted with Westinghouse brake 
pumps. The engines and tenders are fitted with a 
separate steam brake, which, however, is operated 
by the handle used for the vacuum brake. Clark & 
Webb’s chain brake is also in use on some parts of 
the system. The engines of this road are painted 
black, with asmall amount of gray and red striping 
and a littie brasswork. Most of the passenger 
engines have names. The new compound engines, 
with their large driving wheels and high-set boilers, 
have a very fine appearance. 

Rolling Stock.—This line runs dining, sleeping and 
drawing-room cars, al! designed and built at the 
company’s car works at Wolverton. One of the 
saloon cars was described in ENGINEERING NEws, 
June 21,1890. The ordinary passenger cars are 34 
or 42 ft. long, the latter being now the standard 
length. They have steel underframes, which are 
built at Crewe. The body framing is mainly of teak, 
except the cant rail, which is of oak, and the panel- 
ing and sheathing are of mahogany. Light channel- 
iron roof beams are being used instead of wood. 
Cloth is not much used now for upholstering, car- 
peting orrep being preferred. High cushioned backs 
to the seats are fitted in all classes. The third-class 
compartments are 5 ft. 1044 ins. wide between par- 
titions, and have a space of 24 ins. between the 
seats. Some cars have compartments of the three 
classes, each with separate lavatory, and have a 
first-class coupé at one end. The first-class compart- 
ments have polished sycamore for the partitions 
above the cushioned back, and the roof is covered 
with “lincrusta.” The roof of the third-class com- 
partments is merely painted, with a slight striping 
stenciled on it. The lavatories are finished in accord- 
ance with the class: First class, paneled and finished 
in walnut and sycamore; second class, vertical teak 
match boarding; third class, vertical match board- 
ing painted. The door frames are of mahogany and 
walnut. The difference in fittings for each class 
makes a great deal of work on every car, The third- 
class cars, 42 ft. long, have 7 compartments (accom- 
modating 70 passengers). One end compartment is 
for smokers, These and many other cars are fitted 
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with a novel arrangement of runninggear. At each 
end are twoaxles, the outer one being on Mr. WEBB'S 
radial system, while the inner one is rigid. The 
oldercars have two or three rigid axles. The Pope 
system of compressed gas lighting, controlled by the 
Pope Patent Lighting Co., of London, is in very gen- 
eral use, but the light is very poor and unsatisfact- 
ory. The trains are fitted with an automatic vac- 
uum brake, which can on emergency be applied by 
the guard at the rear of the train. All through cars 
to Scotland are fitted also with the Westinghouse 
brake, as that is in universal use on the Scotch rail- 
ways. Thestandard car wheel is 42 ins. diameter, 
with a wood filling and two retaining rings. The 
tires are about 2 ins. thick, and when removed from 
passenger cars are applied to light cars, horse boxes 
etc. The minimum thickness is lin. Grease boxes 
are generally used on the ordinary cars, but oil 
boxes are coming into more extensive use. The oil 
boxes in saloon cars have the covers bolted on, and 
run for a long time without refilling. Some of the 
car doors have a roller in the window-sill to reduce 
the friction of the leather strap in raising and lower- 
ing the sash. Spring roller blinds are much used. 
Large cars, like baggage car, are used to carry the 
baskets of the parcels post. Some of the baggage 
cars are divided into compartments, each with wide 
double doors, so that baggage for different stations 
may be kept separate. A slate panel is fitted to each 
door, on which is marked in chalk the destination of 
the baggage within. The cars are painted a pur- 
plish brown or dark chocolate to the level of the 
window sills, and the upper part is painted a blu- 
ish white, with gilt striping. We shall have more 
to say of the passenger cars in a future issue. 

The cars of some of the London local trains, run- 
ning bet ween Broad Street and Mansion House sta- 
tions are very well fitted. They are short cars with 4 
or 5 compartments, and are carried on 2 or 3 rigid 
axles, They are fitted with gas light and continuous 
brakes, the 6 wheel cars having squeeze brakes on 
the 4 outer wheels. The doors have handles inside 
and outside, and vertical strips of wood are fitted 
to the door frames to prevent passengers from get- 
ting their fingers crushed by the door. The second 
class cars are upholstered in red and b'ack carpet- 
ing for seats and backs. The floor is covered by 
carpet between the seats, and oilcloth underneath. 
The sliding sash in the door when raised (cr closed) 
rests on a movable strip of wood forming the inside 
sill of the window; when this is pulled forward the 
sash drops down into the panel of the door. In each 
door is a sliding ventilator above the sash. The 
windows are fitted with roller blinds, which are 
kept at any desired height by means of a bottom 
rod sliding in notched guides. The partitions are 
of sycamore, with darker wood for door and mold- 
ings. The roof is painted white. These cars seat 


‘ten persons in each compartment. Some of these 


local trains have the cars painted the standard style 
in chocolate and white, while others are painted 
brown allover. The latest practice, however, in 
consequence of the effect of the atmosphere of the 
tunnels of the underground railway upon the paint, 
is to have the natural wood rubbed down and var- 
nished. The cars of these trains are generally 





Fig. 34. Elevations and Plans of Short Couplings for Su. 
burban Trains; London & Northwestern Ry., England. 


coupled close together, and are not uncoupled ex- 
cept when repairs are to be made. They have coup- 
lings of one of the styles shown in Fig. 34, spring 
buffers of short stroke and slack safety chains. 
Cattle cars are 13 ft. 6ins., 15 ft. and 17 ft. 6 ins. 
long. Some cars used in freight service have a brake 
on one wheel, others have a brake on the two wheels 
on one side of the car, operated by a lever at the 
side. The brake shoes are of wood, and are used 
only in yards and at stations. At stations where 
freight cars are loaded, “ loading gages” are used, 
under which large loads are run to see if they will 
pass through the tunnels and bridges. The loading 
gage is a curved iron rod, suspended from a gallows 
frame at the height of the lowest arch on the line. 
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Sometimes bells are attached to the bar, so that 
when a load is too large it will warn the men in 
charge by striking the bar and ringing the bel), 

stations and Bridges.,—At Crewe and some other 
stations the platforms are quite low, which is very 
awkward for passergers. Some of the smaller sta- 
tions have the buildings of concrete. Some of the 
lavatories at Euston Square station, London, have 
an automatic catch on the closet doors, which is re- 
leased by dropping a penny (2 cts.) into a slot in the 
door. At most stations of any importance in Eng- 
land there are lavatories, with an attendant in 
charge to supply towels, brushes, etc., and keep the 
place in order. The charge is generally 2 cts. for the 
use of a closet and 4 cts. for the lavatory. The Con- 
way tubular bridge on the line from Chester to 
Holyhead is close under the walls of Conway Castle. 
The great bridge over the Mersey at Runcorn isa 
double-track through bridge with lattice girders. 
It has an iron floor, with angle-iron guard rails on 
each side of and at some distance from the track 
rails, forming a wide trough. The stone piers have 
castellated towers rising above the girders, and the 
portals are built like the entrances toa castle. The 
approaches are arch viaducts of blue brick. On the 
Welsh line from Swansea to Shrewsbury are some 
high masonry viaducts. There is a canal running 
parallel with the main line from London for a con- 
siderable distance. It bas a winding course, and has 
numerous locks, some quite close together. Roads 
are carried over the canal by arch bridges of yellow 
brick with battering faces, spanning the canal and 
tow path. Balance drawbridges are also frequent. 
At several points along the main line light iattice 
through girder footbridges, with brick abutments, 
have been erected to allow footway crossings to be 
closed. 

Operation.—As arule, the main line trains keep 
time fairly well, but trains into London are often 15 
to 30 minutes late. A ride from Liverpool to Glas- 
gow, about 200 miles, showed some very poor run 
ning, the train being 20 minutes late at Preston, 25 
at Lancaster, 0 at Tebay, 45 at Penrith and 60 at 
Glasgow. The guard signals the engine-driver when 
to start by blowing a whistle and waving two flags, 
one white and one green, the former indicating that 
the gage in the guard’s van shows a vacuum of 15 
ins. for the brake. The official instructions, which 
are issued periodically, mention the stations bet ween 
which ballast trains may be expected, and order the 
enginemen, guards and brakemen to keep a sharp 
lookout and to pay particular attention to signals 
between these stations. Agents, foremen, signal- 
men and others are required to keep a sharp lookout 
for ballast trains, as they may be expected at any 
time during the day. The several agents on the 
branch lines arrange the working of the train staff 
with the ballast trains soas not to interfere with tre 
regular traffic. Crewe station has a very busy and 
complicated traffic, lines running from it in all direc- 
tions. Persons wishing to go on the platforms must 
purchase a ticket, the charge for which is about 2 cts. 

Crewe Works,—The company has practically estab- 
lished the town of Crewe, nearly all of the male in- 
habitants being connected with the locomotive 
works or the line. Mr. F. W. Wess, Mechanical En- 
gineer of the line, is the mayor. The popuiation is 
about 30,009. The houses are mostly of red brick, with 
white stone and blue brick trimmings. The streets 
are macadamized, and have sidewalks of blue brick, 
laid in | or V courses. The gutters and crossings 
are of small square stone blocks. The works are 
very extensive, including a bessemer steel plant, 
rolling mills for rails, ties, shapes, plates, etc., and 
the usual machine, fitting, erecting and other shops. 
Some of the older shops are very crowded, and not. 
well lighted. Cast steel driving wheels are made 
here, and are giving very good satisfaction. The 
steel tires are made from blanks, which are punched 
through by a steam hammer and then have the 
opening widened out to the required diameter. Old 
tires are rolled into the deep splice bars which are 
used with the standard type of track. The rail ends 
have the two bolt holes drilled at the same time. 
Among the interesting tools is a borizontal hydrau- 
lic hammer, with the two tups running on wheels. 
Switches and frogs are also made at these works. 

Wolverton Works.—At the company’s works at 

Wolverton, 52 miles from London, are built all kinds 
of passenger cars, and other cars which are run on 
passenger trains, including fish cars, milk cars, 
horse boxes, carriage trueks, etc. The works cover 
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50 acres of ground, and many of the shops are com- 
paratively new. The shops are lofty, airy and light, 
and are well arranged. They are built of brick and 
have iron roofs. The machine shop has some very 
fine tools and a number of special machines for 
making all kinds of bolts, nuts, ete. There is a con- 
tinuous line of shafting carried on a girder along 
three sides of the shop and into an extension. This 
is driven by an engine of about 150 HP, In the 
extension are the lathes for turning the car axle 
journals, After being turned, they are polished by 
oiled emery cloth placed in a wooden clamp which 
embraces the journal, and is held by the niachinist 
as the axle revolves. The journal is finally 
polished by leather held in the hand until it 
has a very fine finish. The solid teak filling 
of the car wheels is forced into the tire by a 
hydraulic press, giving a pressure of 3 tons per sq. 
in. The plates for the springs have the ends cut and 
the center hole punched while cold, The ends are then 
heated. and the stud and recess, which fit the plates 
together are stamped. .After being put together, 
the spring is tested in a hydraulic press and then 
straightened in a steam press, when it must recover 
itself exactly. A hydraulic press is used for forcing 
the straps off old springs, the pressure shearing the 
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than one sheltered fromthe weather. The baggage 
arrangements at Dublin are very unsatisfactory. 
The passengers landing at about 10 Pp. M, are turned 
into the station of the Great Southern & Western 
Ry. and stand about in the poorly lighted train 
shed in front of a large counter upon which the 
porters pile the baggage promiscuously, leaving the 
passengers to pick out theirown property and re- 
move it. Apart from the ease with which baggage 
may be stolen there is a large chance for mistakes 
in the confusion and bad light, in selecting indi- 
vidual trunks and valises from a large number, 
many of which are much alike. E. E. R. T. 
(To be continued.) 





The New Reservoir at Ashland, Ky. 


The Ashland Water Supply Co. began the con- 
struction of works in August last, and expects to put 
them in operation during the coming June. The 
supply will be pumped from driven wells to a reser- 
voir, shown in the accompanying cross-section, and 
described below. The wells are located on the bank 
of the Ohio River. 

The reservoir will havea capacity of 1,500,000 galls. 
Its inside dimensions at the top of the wall willbe 
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SECTION THROUGH CENTER OF WATER-WORKS RESERVOIR, ASHLAND 


heads of the rivet which passes through the piate 
and strap. In the woodworking shop are revolving 
cutters which plane the wood very smooth, and give 
it a fine surface, There are numerous machines for 
grooving and shaping the various pieces of timber 
used in the framing. There is also a large planer 
which takes aclean shaving off the entire width 
and length of a large teak plank. The machinery in 
the wood working shop is driven by a 50 HP. engine. 
Mr. C. A. PARK is the superintendent of the car de- 
partment. The company’s works for freight cars are 
at Earlestown, between Liverpool and Manchester. 

Steamers.—The company’s steamers running 
across the [rish Channel between Holyhead and 
Dublin, a distance of about 70 miles, are side wheel 
boats, with oven decks, of the usual English type 
for this class of service. The one that came under 
notice was the “Shamrock.” built by Laird in 1876 
and fitted with oscillating engines. The cabin ca- 
pacity is very deficient and inadequate, as on the 
steamers of the Great Eastern Railway, ‘referred to 
on p. 213. As on most English built steamers there 
is no pilot house, the steering wheel being on the 
opon deck just in front of the engine room skylight, 
between the paddle boxes. The engine room tele- 
graph stand is a little distance forward of the 
wheel, and a boy is stationed to attend to it. When 
in the open channel the officer in charge walks the 
deck, but on approaching the harbor he ascends to 
a narrow bridge between the tops of the paddle 
boxes, and shouts his orders to the men at the 
wheel and the boy at the indicator. This plan af- 
fords many chances for accidents by a misunder- 
standing of orders, The whole arrangement ap- 
pears very crude compared to the American 
plan of having a large and comfortable pilot house 
placed high up and well forward, equipped with 
steering wheel, engine room indicators, bell and 
whistle ropes, ete., all handy to the pilot or captain. 
it may be noticed here that many English buiit 
ocean steamers have a wheel-house under the bridge, 
but the wheel regularly used is on top of this wheel- 
house, on a level with the bridge. The steersman is 
thus exposed to the weather, and in bad weath«r 
has to get what shelter he can from a piece of can- 
vas triced to the rail of the bridge. The plan was 
probably devised with the same idea which led the 
early builders of English locomotives to build their 
engines without cabs; namely, that a man exposed 
to rain, cold and wind would be more on the alert 


7815 = 247 ft., and at the bottom of the reservoir 71 
ft. 10 ins. by 243 ft. 8ins. The depth of the reservoir 
at the center line is 20 ft., and it will contain 18 fi. 
of water. The reservoir is rounded at each corner 
to a radius of 10 ft. 

As will be seen by referring to the illustration, the 
reservoir is located on a hillside, and the natural 
drainage of the latter is intercepted by a paved ditch 
extending along the upper side of the reservoir. The 
walls are of stone, lined with 4 ins. of brick. A bed 
of concrete 9 ins. thick covers the bottom of the res- 
ervoir and extends beneath the walls. Ordinarily 
good construction would demand that this concrete 
should be thickened beneath the walls, to prevent 
cracking at the inner toe, but the soil here may be 
such as to render this unnecessary. Further dimen- 
sions of the walls and the nature and slope of the 
embankments and natural earth are shown in the 
section. 

The gate-house is located at one of the corners of 
the reservoir, just outside the end wall. The bottom 
of the reservoir slopes slightly toward this end, 
being 1 ft. lower than at the center. The walls of 
the gate-house, and of the reservoir at this point, are 
on 2 ft. of concrete. The gate-house has brick walls 
16 ins. thick. It is divided into two compartments, 
and presents no unusual features, except the floor 
from which the gates are worked. This floor is 
slightly above the reservoir wall and is formed by 
placing gratings on four 4 x 2% x \-in. I beams 
spaced 2 ft. 6 2-5 ins. on centers. To the top of each 
beam a bar of iron 1 in. sq. is fastened by means of 
4¢-in. screw bolts, with flush heads, the bolts being 
2 ft. apart. Upon the beams, and separated at the 
ends by the bars, are the gratings forming the floor. 
These are in 20 sections, all 2 ft. 184 ins. wide, 12 
being 2 ft. 5 2-5 and 8 being 2 ft. 5% ins. long, rest- 
ing at one end upon the wall of the gate-house. 
The grates are formed of 3-16 x 1-in. iron bars, 
placed 7-16 ins. apart, and held in position by three 
5-16 in. iron bolts, one in the center and one 2 ins. 
from each end. The bars are kept in position by 
thimbles of *-in. pipe, 7< ins. long, strung on the 
rods. 

The reservoir was designed by Mr. M. M. Tripp, 
C. E., of Boston, Mass., and constructed under the 
direction of Mr. S. A. Fores, of Ashland, Ky., 
these gentlemen being respectively designing and 
constructing engineers. Mr. J. J. NEWMAN, of 
Providence, R. I., built the reservoir under contract. 


Mr. J. M. GARDINER, of Ashland, is the president of 
the company, and we are indebted to him for the 
section and for the information from which the 
above was written. 
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A Non-Freezing High-Water Alarm. 





The accompanying illustrations show a device in 
use in connection with the water-works at Bruns- 
wick, Me., to warn the engineer of the pumping 
station when the stand pipe is filled. The device is 
fastened to the outside of the stand-pipe, at the 
high water line. It consists of acopper box attached 
to the end of a 1%-in. pipe, as shown in the cut. The 
box is arranged so that, when filled with water from 
the stand-pipe through the pipe A, the weight of the 
water causes the box to be lowered until the spring 
key Cis closed and a circuit formed through an 
electric wire extending tothe pumping station. This 
rings an ordinary electric bell, and thus warns the 
engineer that the stand-pipe is full. The slot D, in 
the pipe, prevents water from running into the box 
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until the stand-pipe is full enough to give the water 
sufficient velocity to leap across the slot and fill the 
box rapidly, thus preventing freezing. When the 
water slackens it again falls through the slot. The 
box is instantly emptied by the perforated bottom 
and discharging siphon 2B. The alarm was designed 
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High Water Alarm, 


especially for use in the cold climate at Brunswick, 
Me., but it is evident that it will work equally well 
in any climate. It has been in use for some months, 
and has given an alarm promptly when the tem- 
perature was 20° below zero. The instrument was 
invented by Mr. G. H. Stmpson, Superintendent of 
the Pejepscot Water Co., Brunswick, Me., who has 
patented it. 


——————SS ————== 


The Sanitary Service of Atlanta, Ga. 


The last annual reporc of the Atlanta Board of 
Health contains some interesting facts regarding 
the work of sanitary inspectors and the temoval of 
night soil and garbage. The work is dohe under the 
direction of the Board of Health, but is under the 
direct charge of Chief Sanitary Inspector T. E. 
Val, besides whom, the four district inspectors and 
the registrar of vital statistics, the Board employs 
3 stablemen, 2 blacksmiths and 103 laborers, , 

The immediate necessity of pro ig # more ex- 
tensive sewerage system is shown by the fact that 
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in 1890 there were removed from the city and buried 
in the city dumping ground 7,242 loads of nigbt eoll, 
averaging 30 bushels each, or @ total of 217,260 
bushels, This work was performed with the aid of 
12 two-horse dumping wagons. The night soil is 
deposited in pits 4 ft. square and 16 ins. deep, and is 
covered with dry earth. As soon as possible grass 
or grain is sown upon the area thus treated and 
the soil is soon ready for more excrement. The 
number of surface privies within the sanitary limits 
of the city at the time of the report was 6,428. Out- 
side the sanitary, but within the city limits, there 
are 3,532 additional surface privies, making a total 
of 9,960 within the city limits. The number of 
water closets within the sanitary limits is 2,910, and 
outside of the limits, but within the city, 84, making 
a total of 2,994 water closets against 9,960 open 
privies, or 77% of both closets and privies. 

During the year #4,284 loads, or 1,685,680 bushels of 
garbage were collected and removed from the various 
sanitary districts. The garbage was collected from 
9,350 premises, and removed by means of 44 one- 
horse dump carts. Inoffensive garbage is deposited 
by request, or with the permission of owners, on lots 
in or near the city, provided no objection is made 
by owners of abutting property. The remainder of 
the garbage is taken to the city dumping ground of 
70 acres, located aoout three miles from the centre 
of the city and one mile from the city limits. 

Night soil is removed at least once a week, and 
garbage from twice daily to twice weekly, as circum- 
stances require. The garbage carts serve an aver- 
age of 200 lots each, and the night soil wagons an 
average of 500 lots each. No vaults or cesspools 
are permitted within the city limits, and all surface 
privies within such limits are required by ordinance 
to be provided with watertight receptacles, in con- 
nection with which the abundant use of dry earth 
or fine coal ashes is made obligatory. It is intended 
to displace the above method of removing night soil 
by water carriage as rapidly as possible. 

In addition to the work described the sanitary in- 
spectors have supervision of the slaughter houses and 
dairies which supply the city; of street cleaning, 
flushing sewers and of plumbing. The chief in- 
spector made an average of three visits during the 
year, to each of 1,202 jobs of plumbing. The four in- 
spectors served 10,434 notices to abate nuisances of 
various kinds. The total expenses of the Board of 
Health in 1890 were $51,692, of which $1,000 was 
paid in salaries to the board of five members, $32,470 
as salaries and wages to the inspectors and other 
employees, $4,015 for horses and mules and $9,373 
for stock feed. The balance was made up of sundries. 

A sanitary tax of $3 each was assessed upon 8,782 
lots, 108 lots being exempt, making a total of $26,346, 
or over one-half the expenses of the whole health 
board. The remainder of the expense was met from 
a general appropriation. 





The Stand-Pipe Failure at Defiance, O. 


As noted last week a 22 x 140-ft. stand-pipe burst at 
Defiance, O., March 29. Through the courtesy of 
Mr. M. W. STEINBERGER, City Engineer, we are 
enabled to present the following particulars: 

The -stand-pipe was made of steel plate, diminish- 
ing in thickness from %-in. at the bottom to \-in. 
al the top. It rested ona stone foundation 40 ft. in 
diameter and 15 ft. deep, to which it was anchored 
by eight 2-in. bolts. It had a “‘ duck’s-foot” central 
connection. Just before the break the pressure gage 
in the pumping station, near the stand-pipe, showed 
139 ft. of water. Mr. STeINBERGER states that the 
material seemed to be first-class. 

In a letter describing the occurrence, published in 
the Engineering Record of March 7, Superintendent 
S. M. STEVENS says that on a previous morning, 
when the pumps were started, there being 60 ft. of 
water in the stand-pipe, a large quantity of ice was 
thrown 10 ft. above the top of the pipe, and that ‘“‘at 
the same time the pipe contracted and broke 10 ft. 
from the bottom.” The nature of this break is not 
stated, nor is there any information regarding its 
repairs. The stand-pipe, however, has been in use 
since, so the break could not have been a large one. 
Mr. STEINBERGER states that at the time of the 
break (but without specifying which break) there 
was ice in the pipe 3 tt. thick. 

From the above it would appear as if the bursting 
of the stand-pipe is attributable to the weakness 

caused by the strain which it received when the 








ice was thrown above its top. Also, that this first 
accident resulted from the pressure on the water, 
and possibly compression of air below the ice in the 
pipe, and from the falling of the ice and water back 
into the pipe, after it had been thrown up, these 
causes together producing a dynamic strain far in 
excess of the normal pressure on the pipe. 

The continued use of the pipe after the first acci- 
dent has a careless look, to say the least, unless 


there are some extenuating circumstances not re- 
ported. 


Statistics Showing the Progress and Prospects 
of Railway Construction in the States 
East of Chicago. 


(WITH MAP NO, 32.) 


CANADA, 
ONTARIO AND EASTERN PROVINCES.--Existing Roads. 


Baie des Chateurs .—Partly graded, Cascapedia, P. 
Q., to Paspebiac, P. Q., 40 miles. 

1. Brockrille, Westport & Sault Ste. Marie.—Sur- 
veyed, Westport, Ont., to Palmer Rapids, Ont., 89 miles. 


2. Canadian Pacific —Surveyed, Harvey, N. B., to 
Salisbury, N.S., 113 miles. Projected, Toronto, Ont.. to 
Woodstock. Ont., 90 miles. Branch to Niagara Falls, 
Ont., 40 miles. 


3. Central Ontario.—Projected, Coehill, Ont., to Sud- 
bury, Ont., 210 miles. 


Central Ry. of New Brunsiwick,—Frojected, Doak- 
town, N. B., to Chipman, N. B., 30 miles; Norton, N. B., 
to St. John, N. B., 35 miles, 


4. Grand Trunk.—Under construction, Blackwell, 
Ont., to Sarnia. Ont., 6 miles; Waterloo, Ont., to Elmira, 
Ont., 10 miles. Surveyed, Edmundston, N. B., to Berry's 
Mills, N. B., 180 miles, 


Great Eastern.—Partly craded, St. Francis, P. Q., to 
Nicolet, P. Q., 15 miles. Surveyed, St. Gregorie, P. Q., to 
Chaudicre Junction, P. Q., 67 miles. 3 

Great Northern.—Track laid in 1890, New Gl w to 
Cadottes, P. Q,9 miles. Under construction, Cad ttes, 


P. Q., to Montcalm, P. Q.; St. Andrews to La Chute, P.Q.. 
7 miles, 


Intercolonial,—Track laid in 1890, North Sidney, N.S., 
to Sidney Junction, N. S., 5 miles. 


5. Kingston & Pembroke, Projected, Renfrew. Ont., 
to Eganville, Ont., 23 miles; Renfrew to Portage du Fort, 


Ont., 12 miles; Sharbou. Lake, Ont., to Appleton, Ont., 45 
miles. 


Lake Temiscamingue.—Track laid in 1890, between 
Leng Sault and Mattawa, Ont., 10 miles. 


Lower Laurentian.—Track laid in 1890. end of track 
east, 10 miles. Partly graded, between St. Tite, P. Q., and 
Riviere & Perre, P. Q., 24 miles. 


6. Montreal & Ottawa.—Track laid in 1890, Hudson to 
Regaud, 8 miles. Under survey, Regaud, Unt., to Utta- 
wa Ont., 75 miles. Projected, Rockland Junction to 
Rockland, Ont., 2.5 miles; Hawkesbury to Vauclick Hill, 


— 7 miles. Chief Engineer, J. M. Shanley, Hudson, 
mt. 

7. Niagara Central,—Projected, St. Catherines, Ont., 
to Toronto, Ont., 57 miles. 


Nora Scotia Midtand.—Under construction, New 
Glasgow, N.S., to Whitehaven, N. S.,60 miles. President, 
Herbert Richmond. 52 Broadway, New York City; Chief 
Engineer, G, Rodman Price, Springville, N.S. 

8. Ottawa & Gatineau Valley.—Track laid in 1890, 
Hull Junction, Ont., north 10 miles, Track laid since Jan. 
1, 1891, end track to La Peche, 9 miles. Under construc- 
tion, La Peche to 30-mile pust, 11 miles. Chief Kngineer, 
W. D. Harris, 14 Metcalf St., Ottawa, Unt. 

9. Pontiue Paci fie Junction.—Projected, Black River 


to Pembroke, Ont., 14 miles. Chief Kngineer, W. D. Har- 
ris, 14 Metcalf St., Ottawa, Ont. 


uebec Central.—Under survey, Tring Station, P. Q., 

to Lake Megantic, P. y., 40 miles. . . 

Stewiacke Valley & Lansdown,.—Under construction, 
Brookfield, N. S., to Middle Stewiacke, N. S., 10 miles. 
Located, Middle Stewiacke to Lansdown, N. 8., 27 miies. 
Surveyed, Brookfield to Newport Station. N. S., 50 miles. 
Chief Engineer, L. H. Buck, Upper Stewiacke, N. 3. 

Tobique Valley.—Track laid in 1890, end of track to- 
ward Plaster Rock, N. S., 3.3 miles, Located, end of track 
to Plaster Rock. N. S., 28.7 miles. Chief Engineer, L. H. 
B. Miles, Upper Andover, N. B. 

Toronto Belt Line.- Under contract, belt line railway 
at Toronto, Ont., 8.5 miles, President, E. D, Edgar; Chief 
Engineer, i. Curry; both of Toronto, Ont. 


Western Counties .—Track laid in 1 N. 

S., to S:vith’s Cove, N. S., 16 miles. congenic 
Projects and Surveys. 

Annapolis & Atlantic.—Projected, Annapolis, N. S.. 
to Liverpool, N.S., with branch to Caledonia, N. &., 130 
miles. President, Robert Hervey, Brockville, Ont. 

10. Bracebridge Colonization. — Projected, Brace- 
bridge, Ont., to Baysville, Ont., 11 miles. 

ll. Cobourg, Northumberland & Pacific.—Sur- 
ae President, Hotere Mulholland, Chist Sone a 

a ulbolland; r, 
K. Wicksteed; both of Cobourg. Ont. 


Hants Central.—Projected, Windsor to Truro, N. 8., 
50 miles. 

12. Irondale, Bancroft & Ottawa.—Surveyed, Iron- 
a Ont., to Bancroft, Ont., 40 miles. President. Henry 
os owland; Vice-President, Chas. J. Pasey, Lrondale, 


13. Ottawa, Arnprior & Parry Sound.—Projected, 
Ottowa, Ont., to Parry Sound, Ont., 40 miles. 
; 4. ig wren oe aa mS Marie.—Pro- 
ected, jury, oe , Ont, lles. K. H. 
D. Hall, Peterboro, Ont. Ts 

15. Toronto, Hamilton & Buffalo.—Surveyed, To- 
ronto, Ont., to Welland Junction, Ont., miles. 
Chief Engineer, E. B. Wingate, Hamilton, 

Total.—Track laid in 1890, 71.3 miles. Track laid since 
Jan 1, 1891.9 miles. In process of construction, 200 miles. 


Surveyed or under survey, 8&8 miles. Projects of some 
promise, 1,032 miles. 
MAINE.—Existing Roads 

16. Kennebec Central.—Track laid in 1890, Randolph 
to Togus, 5 miles. 

Vl. Phillips & Rangeley.—Track laid in 189, Phillips 
toward Rangeley, 4% miles. Graded, end of track to 
Rangeley, 4 miles. Secretary, F. E. Timberlake, Phillips 

Portland & Rochester.—Track laid in 1890, in city of 
Portland, 0.75 miles. 

18 Portland & Rumford Falls.—Surveyed, Gilbert- 
ville to Rumford Falls, 14.4 miles. 

19, Sebasticobdk & Mooscherttd Like.—Under survey. 
Hartland to Athens, lO miles. 

2. Somerset,—Track laid in 1890; Salon to Bingham, 8 
miles, 

Projects and Surveys 

Bangor & Aroostook,.—Projected, Brownesville to Vai 
Buren, 175 miles. President, A. A. Burleigh, Houlton, 

21. Bath, Small Point & Popham. Projected. Bath 
to Popham Beach, 15 miles. Peter U. Vickery, Augusta; 
Herbert G. Foster, Waterville. 

22. Boothbay Harbor.—Located, Boothbay Harbor to 
Penobscot Shore Line R. K., 13 miles. C. H, Fisher, 
Boothbay Harbor. 

23. Castine & Bangor.--Projected, Castine to Bangor, 
37.7 miles. President, Jos. Adams, Bangor. 

24. Farmington & Gardiner.—Projected, Farmington 
to Gardiner, 35 miles. 

25. Georges Valley.—Projected, Warren to Union 
Common, 8 miles. 

26. Penobscot Central.—Located, Bangor to Milo, 10 
miles. T. P. Batchelder, Kenduskeag. 

27. Rockland, Rockport & Camden —Projected, 
Rockland to Camden, 8.5 miles. President, W. J. Cobb, 
Rockland. 

28. Skowhegan & Norridgewock.—Surveyed, Skow 
hegan to Norridgewock, 5.5 miles. Chief_Engineer, Fred 
erick Danforth, Gardiner. 

Zig Zag. —Projected, seaside to harbor side of Peak's 
Island, near Portland, Me., 1.5 miles. Chief Engineer, E. 
C. Jordan, Portland. 

Total.—Track laid in 1890, 37.75 miles. In process of 
construction 4 miles. Surveyed or under survey, % 
miles, Projects of same promise, 281 miles. 


NEW HAMPSHIRE.-—Existing Roads. 

29. Concord & Montreal,—Track laid in 1890, Franklin 
to ‘tilton. 493 miles. Under construction, North Wear to 
Henniker, 6 miles. Surveyed, Barnstead to Gilmanton, 
6.5 miles, Projected, Jefferson Hill to Jefferson Meadows, 
3 miles. 

30. Maine Central.—Track laid in 1890, Quebec Junc- 
tion to Vermont line, 20.14 miles, 

31. Portsmouth & Concord.—Surveyed, Greenland to 
Epping, 32 miles 

32. Whitefield & Jejferson,.—Surveyed, Jefferson to 
Berlin, 15 miles. 

Projects and Surveys. 

Moosilauke.—Surveyed, Warren to Moosilauke 
Mountain, 9.5 miles. President, John H. Pearson, Con- 
cord. 

Total,.—Track laid in 1896, 25.07 miles. in process of 
construction, 6 miles. Surveyed or under survey, 44 
miles, Projects of some promise, 3 miles. 


VERMONT.—Existing Roads. 
33. Barre.—Surveyed, East Barre to quarries, 1.25 
miles. 
34. Bristol —Tartly graded, Fairhaven to Bristol, 7 
miles. President. Josh. J. Ridley; Chief Engineer, J. M. 
Fitch; both of Bristol. 


35. Central Vermont.—Projected, Waterbury to Stowe, 
10 miles. 

3%. Clarendon & Pittsford. .—Track laid in 1890, Center 
Rutland to Rutland, 2 miles. Surveyed, Proctor to Bran- 
don, 13 miles. 


37. Deerfield River.—Projected, Readsboro to Wil 
mington, 14 miles. 


30, Maine Central.—Track Jaid in 1890, North Strat- 
ford to New Hampshire line. 12.26 miles, 

Total.—Track laid in 1890, 14.26 miles. In process of 
construction, 7 miles. Surveyed or under survey, l4 miles, 
Projects of some promise, 46 miles. 


MASSACHUSETTS.—Existing Roads. 
38 Boston & Maine.—Surveyed, Stoneham Center to 
Fells, 3 miles. 


39. Grafton & Upton.—Track laid in 1890, Hopedale to 
Milford, 1.75 miles. 

40. Old Cotony.—Track laid in 1890, Attleboro to Wal- 
pole, 12.85 miles. Under construction, Walpole to Nor- 
wood, 4.16 miles. Surveyed, Norwooa to Dedham, 6 
miles, 

Projects and Surveys. 

41, Plymouth & Bournedale.—Surveyed, Plymouth 
to Bournedale, 22 miles. 

42. Plymouth & Middleboro.—Surveyed, Plymouth 
to Middleboro, 16 miles. President, J. D. Shumway, Piy- 
mouth. 

Total.—Track laid in 1890, 14.6 miles. In process of con 
struction, 4 miles. Surveyed, or under survey, 47 miles. 

RHODE ISLAND.- Existing Roads. 

43. New York & New England.—Surveyed, Cumber- 
land Millis to Providence, 7 miles. 

44. Providence & Springfield.—Surveyed, Pascoag tu 
East Thompson, 7 miles. Under survey, Primrose to 
Woonsocket, 4.5 miles. 

45. Woonsocket & Pascoag.—Track laid in 1890, Woon- 
socket to Nasonville, 6 miles. Track laid since Jan. |, 
1891, Nasonville to Harrisville, 4 miles. 


Total.—Track laid in 1390, 6 miles. Track laid since Jan. 
‘1, 1891, 4 miles. Surveyed or under survey, 18 miles. 
CONNECTICUT.--Projects and Surveys 


4. Westerly & Jewett City.—Surveyed, Westerly, K 
i. TT ty, 25 miles. H.C. Chamberlain, Wester - 
y, ‘ 
NEW YORK.—Existing Roads. 

Allegheny & Kinzua.—Track laid in 1890, Penns, l- 
vania fine to Tagus, 2 miles; branch line, 6 miles. , 

47. Brookfield.— Located, Brookfield to North Brook- 
field, 7 miles. President, Wm. Stanbro, Brookfield. 
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48. Carthage & Adirondack .—Projected, end of 
track to Big Tupper Lake, 30 miles. 

49. Chateaugay.—Suarveyed, Saranac Lake to Lake 
Placid, 10 miles. 

w. Doogeretesms & Charlotte Vatley.—Under con- 
struction, West Davenport to Davenport Center, 3 miles. 


fl. Delaware & Hudson Canal Co.—Ticonderoga 
K. R.—Track Jaid in 1890, at Ticonderoga, 2.23 mules. 
Under construction, spur to mills, 0,33 miles. Ad ack 
R. R.—Projected, North Creek to Long Lake, 42 miles. 


Dunderber qg Spiral.—Graded, gravity railway at Mt. 
Dunderberg, 15 miles. 


2, Dutchess County.—Partly graded, Poughkeepsie 
to Hopewell, 12 miles. 

33. Hlmira, Cortland & Northern.—Surveyed, Cam- 
den to Watertown, 60 miles. 


it. Herkimer, Newport & Poland.—Surveyed, Poland 
to Jocks Lake, 3 miles. 


55. Hudson Suspension Bridge & New England, 
Surveyed, Turner’s Station to Connecticut line, 40 miles. 
2 ent, Kdward W. Serrall, 38 Wali St., New York 

‘ity. 

i. Kanona & Prattsburg.—Projected, Prattsburg to 
Geneva, 48 miles 

57. Kinderhook & Hudson.—Track laid in 1890, Niver- 
vitle to Hudson, 18.1 miles. 


58, Lake Champlain & Moriah,—Located, branch to 
mines near Elizabethtown, 2 miles. 


59. Lake Shore & Michigan southern,—Under con- 
tract, Silver Creek to Dunkirk, 8.5 miles. 


60, Lehigh Valley.—Geneva & Van Ettenville R. R.- 
Under construction, Geneva to Van Ettenville, 57 miles. 
Buffalo & Geneva R. R.-Under construction, Geneva to 
Buffalo, 98 miles. 


61, Little Falls & Dolgeville.— Under contract, Little 
Falls to Dolgeville, 12 miles. Alfred Dolge, Dolgeville. 


62, New York, Ontario & Western.—Track laid in 
189%, Hancock to Delaware River, 2.93 miles. 


63, Northern Adirondack,—Track laid in 1899, Paul 
Smith's to Tupper Lake, 22 miles. 


(4. Orange County.—Track laid in 1890, Burnside to 
May brook Junction, 1.3 miles. 


65. Rome, Watertown & Ogdensburg.—Surveyed, 
Buffalo to Suspension Bridge, 25 miles. 


66, Utica & Delaware,—Partly graded, Bloomville to 
Oneonta, 22 miles. 


67. Utica & Unadilla Vatley.—Partly graded, and 
track to New Berlin, 20 miles. A.C. Couch, 45 Broadway, 
New York City. 

(8. Wellsville, Coudersport & Pine Creek.—Track 
laid in 1890, Genesee to Wellsville, 10.45 miles. 


Projects and Surveys. 


69, Adirondack & St, Lawrence,—Surveyed, Valley- 


field to Malone, 30 miles. President, Morton S. Parmlee, 
Malone. 


Buffalo Dock & Connecting.—Located at Buffalo, 
N. Y., 7 miles, Chief Engineer, Geo. A. Ricker; Secretary, 
E. Van Etten; both of Buffalo. 


70. Croton Valley.—Croton Point to Connecticut line, 
25 miles. F, Knowland, 48 Wall St., New York City. 

Tl, Brie & Central New York,—Surveyed, Cortland 
to Norwich, 35 miles. Fred Thomas, Cortland. 


72, Fort Plain & Richfield Springs .—Projected, Fort 
Plain to Richfield Springs, 20 miles. President, Wm. 
Clark, Fort Plain. 


73. Lockport & Northern.—Projected 


New Fane Station, 10 miles. 
ing, Lockport. 


74. Neversink Valley.—Projected, Fallsbury to Never- 
sink, 10 miles. President. William B. Royce, Middleton. 

75. Oneonta & Richfield Springs.—Projected. Oneon- 
ta to Richfield Springs, 32 miles. Presiden, A. C. Couch, 
35 Broadway, New York City. 

76. Poughkeepsie & Hudson, — Projected, near 
Poughkeepsie to ten & Albany R. R., 41 miles. Presi- 
cent, J. V. Clark, Syracuse; Chief Engineer, E. H. Bur- 
lingame, 477 Broad st., Providence, R, I. 


77. Rome & Carthage,—Surveyed, Rome to Carthage, 
56 miles. President, Jas. C. Smith, Rome. 


78 Roundout Valley.—Surveyed, Smithville to Kings- 
ton, 40 miles. President, lsaac N. Cox, Ellenville. 

79. Saratoga, Johnstown & Weatern.—Surveyed, 
Goonies to Saratoga, 75 miles. Alfred Dolge, Dolge- 
ville. 


80, Seneca County.—Projected, near Geneva to Sen- 
= Falls, 10 miles. President, Jas. H. Gould, Seneca 
s. 


Lockport to 
President, William Spauld- 


81. Troy & New England,—Projected, Tro 
on Valley R. R., 35 miles, President, Walter 
Secretary, Wm. B. ‘fhompson, both of Troy. 

82. Washington County.—Projected, Greenwich to 
Rutland, Vt., 56 miles. 

Total.—Track laid in 189), 65 miles. In process of con- 
struction, 248 miles. Surveyed. or under survey, 422 
miles, Projects of some promise, 312 miles. 


to Leban- 
. Warren; 


NEW JERSEY.—Existing Roads. 


83. Brigantine Beach,—Track laid in 1890, end of track 
to Brigantine Beach, 1.5 miles. 

&. Delaware, Lackawanna & Western.—Track laid 
in 1890. Bernardsville to Gladstone, 7.4 miles. 

&. Lake Hopatcong.—Under construction. 
Notch to Caldwell, 5 miles. 

60. Lehigh Vatley.—Track laid in 1890. Newark to 
Roselle, 6.75 miles. Projected in Jersey City, 5 miles. 

8 «=Pennsylvanta.—Track laid in 1890. New Lisbon, 
Brown's Mills, 1.78 miles. Under survey, Sea Isle City to 
Avalon, 4 miles. 

87 Pennsylvania, Poughkeepsie & Boston,—Sur- 
veyed, Swartswood to Hainesburg, 18.5 miles. 

88. Philadelphia & Reading.—Track laid in 1890. 
Mount hraim to Chew's Landing, 34 miles, Under 
contract, Bound Brook to New York Harbor, 19 miles. 

89. Philadelphia & Seashore.—Track laid in 1890. 
Winslow Junction to Tuckahoe, 25 miles, Partly graded. 
Tuckahoe to Sea Isle City, 10 miles. 

9. Raritan River.—Track laid in 1890, Sayreville 


Junction to Sayreville, 2 miles. Partly graded, New 
Brunswick to Bound Brook, 7 miles. 


Great 


91, Rockaway Valley.—Under construction, Peapack 
to Mendham, 6 miles. Surveyed, Mendham to Morris- 
town, 8 miles. 


Projects and Surveys. 


92. Trenton & Atlantic,—Projected, Trenton to Point 
Pleasant, 42.5 miles. Chief Engineer, C, C. Vermeule, 71 
Broadway, New York City. g 

Total.—Track laid in 1890. 47.83 miles. In process of 
construction, 47 miles. Surveyed, or under survey, 31 miles. 
Projects of some promise, 48 miles. 


DELAWARE.-Projects and Surveys. 


93. Laurel & Roaring Point.—Projected, Laurel to 
Tyaskin, Md., 25 miles. 


MARYLAND. Existing Roads. 

4%. Baltimore & Drum Point.—Partly graded. Balti- 
more to Drum Point, 82 miles. Surveyed, Conway’s to 
Washington, 20 miles. Chief Engineer, Nicholas Golds- 
borough, 10 South Broad St., Baltimore. 

%. Baltimore & Eastern Shore.—Track laid in 1890. 
Easton to Salisbury, 42 miles, 


Baltimore Belt,—Under construction, in city of Balti- 
more, 7 miles. Chief Eugineer, Samuel Rea, Baltimore. 

9. Confluence & Oakland,—Surveved, Manor Lands 
to Oakland,15 miles. President, J. Bayard Henry, 742 
Drexel Building, Philadelphia, Pa. 

97. Deer Creek & Susquehanna.—Projected, Bel Air 
to neere de Grace, 25 miles. President, Geo. M. Jewett, 

enville. 


9%. Gunpowder Valley.—Under contract, Hoffman to 
Kockdale, 5 miles. President, G. W. 8. Hoffman, i! 
South Gay St., Baltimore. 

99. Washington City & Point Lookout,.—Projected, 
Mechanicsville to Point Lookout, 45 miles. 

100. Western Maryland, — Surveyed, 
Colgate Creek, 8 miles. 


Projects and Surveys. 


101. Frederick & Monocacy Valley. — Surveyed, 
Shee Femnace to Frederick, 13 miles. C. L. Hartsock, 
erick. 


102, Jarrettsville.—Projectec, : parks Station to Jar- 
rettsville, 9 miles. 


103. Easton & Northern,—Projected, Easton to Chester- 
town, 35 miles. Chief Engineer, Chas. Goldsborough, 
Easton. 

Total.—Track laid in 1890, 42 miles. In process of con- 
struction, 98 miles. Surveyed or under survey, 63 miles. 
Projects of some promise, 213 miles. ' 


PENNSYLVANIA.—Existing Roads. 


Allegheny & Kinzua.—Track laid in 1890, Gilbert’s to 
New York line, 6 miles; Morrison’s to Kinzua Valley, ?.25 
miles; branch lines. 0.75 mile. 

104. Altoona & Wapsononock,—Track laid in 1890, 
Altoona to Logan, 5 miles. Under construction, Logan to 
Fallen Timber, 10 miles. President, T. G. Patterson, Al- 
toona. 

105. Beaver & Ellwood,—Track laid in 1890, Ellwood 
Junction to Ellwood City, 3.5 miles. 

106. Clarion River.—Track laid in 1890, starting point 
to Owoga, 6 miles. Under construction, end of track to 
Hallton, 6 miles. Chief Engineer B. E. Wellendorf, 
Ridgeway. 

107. Coudersport & Port AUlegheny.—Track laid in 
1890, Coudersport to Sweden Valley, 5 miles. Surveyed, 
Sweden Valley to Ansonia, 33 miles, 

108, Cumberland Valley.—Surveyed, Fort Loudon to 
Mt. Dallas, 46 miles. 

109. Delaware River & Lancaster.—Track laid in 
1890, St. Peters to French Creek Junction, 12 miles. Sur- 
veyed, St. Peter’s to Lancaster, 33 miles. 

Delaware, Susquehanna & Schulykill,—Track laid 
in 1890, Drifton toward Gowen, 6.1miles Under construc- 
tion between end of track and Gowen, with branches, 29.4 
miles. Chief Engineer, Edgar Kudlich, Drifton. 

Diamond Valley.—Track laid in 1890, Neff’s Mills to 
Mooresville, 0.7 mile. 


East Broad Top.—Track laid in 1890, on Shade Gap 
Branch, 1.5 miles. 


110 Easton & Northern.—Track laid in 1890, end of 
track to Easton, 8 miles. 


lll. Emmittsburg.—Surveyed, Emmittsburg to Get- 
tysburg, 11 miles. 

112. Falls Creek.—Track laid in 1890, Falls Creek to 
London mines, 3 miles. 

113. Gettysburg & Chambersburg.—Surveyed, Con- 
ococheague to Greafenburg, 10 miles. Chief Engineer, 
Samuel Culbertson, Chambersburg. 

114. Johnsonbur: & Bradford.—Partly graded, 
Johnson to Bradford, 35 miles. Chief Engineer, J. M. 
Floesch; e. 

115. Lackawanna & Montrose. — Partly 
Montrose to Montrose Station, 10 miles, Survey 
rose to Riverside, 14 miles. 

116. Laneaster, Oxford & Southern, — Surveyed, 
Quarryville to White Rock, 9 miles; Oxford to Singerly, 
Md., 14 miles. Chief Engineer, S. c. Slaymaker, Lancas- 
ter. 


60. Lehigh Valley.—Track laid in 1 Pottsville to 
Schuylkill, 34 miles; Bervice to Lopez, 4 miles. 

i17. Middletown & Hummelstown.—Track laid in 
1890, Swatara Cave to Hummelstown, 1.25 miles. 


118. Mahoning Valley.—Track laid in 1890,Jmines to 
Punxsutawney, 2 miles. 


119. Newport & Sherman's Valley.—Track laid in 
1890, Newport to Loysville, 16 miles. Under construction, 
Loysville west, 5 miles. President, David Gring; Chief 
Engineer, A. P. W. Johnson; both of Newport. 

120. New York, Lake Erie & Western.—Surveyed, 
Carbondale to Honesdale, 14 miles. 

62. New York, Ontario & Western,—Track laid in 
1890, Delaware River to Scranton, 51.12 miles. 


86. Pennsyleania.—Track laid in 1890, New Holland to 
Lancaster, 9.81 miles; Ednie Braneh, 0.34 mile; Banion 
Branch, 2.19 miles; Butler Branch, 8.33 miles; Radebaugh 
Branch, 7.7 miles; Kendrick Branch, 0.7 mile; Ohio - 
necting, 2.5 miles. Track laid since Jan. 1, 1891, McKees 

rt Bessemer Branch, 5 miles. Graded, Morrisville to 
Domtngeen, 52 miles.—Turtie Creek Valley R. R. pasty 
ded. Stewart's to Murrysville, 7 miles. Projected, 
Sfurryeville to Saltsburg, 15 miles. Under construction, 
Palmer to Trangers, 5 miles; South Fork Branch, 5 miles, 


Arlington te 


raded, 
» Mom- 


Located, Hecla to Mt. Pleasant, 3 miles. Projected, Cres- 
son to Laurel Lick creek, 65 miles. 

121. Pennsylvania, Lehigh & Eastern.—Surveyed, 
Port Jervis _to Tomhicken, 100 miles. President, Joseph 
Poole, New York City. 

87. Pennsylvania, ee & Boston.—Sur- 
veyed, Statington to Harrisburg, 101 miles. 

122. Perry County.—Projected,New Bloomfield to Land- 
isburg, 9.5 miles; branch to Logsville, 2.5 miles. 

83. Philadelphia & Reading.—Track laid in 1890, Harts- 
ville to New Hope, 16 miles. Wnder construction, Bow- 
mansdale to Harrisburg, 8.75 miles; Philade'phia Ter- 
minal R. R., 4 miles. 

123. Pittsburgh Western.—Track laid 


& in 1890, 
North Sewickley to Rock Point, 3.5 miles. 


14. Pittsburgh, Shenango & Lake Erie.—Track 
laid in 1890, Osgood to Dixonburg, 20 miles. Graded, 
Dixonburg to Girard, 26 miles. 


125. Reyinaldsville & Falls Creek.—Projected, Rey- 
noldsville to Adrian, 10 miles. 

126. Schuylkill & Lehigh Valley.—Surveyed, Bow- 
man’s Station to Tremont, &) miles. 


Sinnemahoning Valtley.—Track laid in 1890, cut-off, 2 


miles. 
127. Titusville, Cambridge & Lake Erie.—Track 
laid in 1890, Titusville to tannery. 1.5 miles. Partly 


graded, Titusville to Erie, 50 miles. 


100, Western Maryland.—Surveyed, Thomasville to 
Bowmansdae, 20 miles; Porter's Station to York, 15 miles. 

128. Western New York & Pennsylrania,—Located, 
New Castle to Oil City, 43 miles. 

129, Wilkesbarre & Western.—Track laid in 1890. 
Millsville to Robrsburg, 6 miles. Under construction, 
Rapreoas to Orangeville, 7 miles. Surveyed, Orange- 
ville to Wapwailopen, 12 miles. 

130, Williamsport & Binghamton —Projected, W ill- 
iamsport to Dushore, 45 miles. 

Projects and Surveys. 

131. Homer & Susquehanna.— Under survey, Homer 
of ; to Cherry-Tree, 20 miles. President, J. M. Guthrie, 

ndiana. 


132, Kettle Creek.—Projected, Westport to Trout Run, 
14 miles. President, Edgar Munson, Williamsport. 

133. Mt. Carmel & Natalie.—Projected, Mt. Carmel 
to Natalie, 6 miles. 

134, Neville Island.—Projected, Pittsburg to Coroop- 
olis, 14 miles. 

135. New Yerk, Philadelphia & Chicago.—Sur- 
veyed, Franklin to Clearfield, *. miles. President, Chas. 
fuiiee: Chief Engineer, Geo. C. Hamilton; both of Frank- 

n. 


136. Pennsylvania Midland.—Projected, Stroudsburg 
to Scranton, 5) miles. Secretary, 8. B. Mott, Scranton. 

137. Pittsburg & Moon River.—Surveyed, Groveton 
to Bennington, 6 miles. Engineers, Walker and Davison, 
Pittsburg. 

138. Pittsburg, Cannonsburg & “State Line.—Pro- 
ected, Pittsburg to Wheeling, W. Va., 63 miles. A. B. 

‘aul, Pittsburg. : 

139, Reading & Southwestern.—Projected, Reading to 
Mohrsville, 5 miles. 

140, Saltsbury & West Lebanon.— Surveyed, Salts- 
burg to West Lebanon, 10 miles. 

141. Shoustown & Clinton,—Projected, Shoustown to 
Clinton, 10 miles. 


142. Southern Central,—Surveyed, Sunbury to Dau- 
phin, 45 miles. G. D. Snyder, Dauphin. 

Uniontown & Lick Run.— Projected, Masontown to 
Confluence & Oakland R. R.,1.5 miles. President, John 
“Boyle, Masontown. 


Total. — Track laid in 1890, 230.74. Track laid siuce 
Jan. 1, 1891, 5 miles. In process of construction, 284 
miles. Surveyed or under survey, 692 miles. Projects of 
some promise, 288 miles. 


OHIO.—Existing Roads. 

143. Baltimore & Ohio.—Akron & Chicago Junction 
R. R.—Track laid in 1890, 30 miles. Track laid since Jan. 
1, 1891, 20 miles. Graded, 19 miles. 

144. Cleveland & Marietta.—Surveyed, Kimbalton 
to Loudonville, 68 miles. 

Cleveland Belt.—Under contract, at Cleveland, 7 
miles. 

145. Cleveland, Lorain & Wheeling.—Projected, 
Medina to Cleveland, 25 miles. 

146. Cleveland, Wooster & Western.—Under con- 
tract, Lodi to Wooster, 20 miles. 

147. Columbus, Hocking Valley & Toledo.—Track 
laid in 1890, Wallbridge to Rock well. 2 miles. 


148. Columbus, Lima & Milwaukee.—Partly graded, 
Lima to Defiance, 40 miles. Located, Lima to Columbus. 
80 miles. Projected, Columbus to Flood woods, 60 miles; 
Defiance to Allegan, Mich., 145 miles. President, B.C. 
Faurot, Lima. 

149. Columbus, Shawnee & Hocking.—Track laid in 
1890, Saltillo to Sayers, 11.1 miles. 

150, Delaware & Eastern.—Partly graded, Delaware 
to Centerburg, 22 miles. D. Paul, Centerburg. 

Findlay Belt,—Under construction, around city of 
Findlay, 20 miles. 

U1. Findlay, Fort Wayne & Western. — Partly 
graded, Glandorf to Fort Wayne, 55 miles. 


132. Lancaster & Hamden.—Track laid in 1890, Tar!- 
ton to Laurelton, 5 miles. Track laid since Jan. 1, 1891, 
Laurelton to Bloomin ville, 15 miles. nder construc- 
tion, Bloomingville to Wellston, 22 miles. C.& M. V. 
Junction to Columbus, 20 miles; Tarlton to Hadley, 26 
miles. Surveyed, Wellston to Ceredo, 50 miles; Locust 
Grove to McArthur, 19 miles. E. P. Ruell & Co., Tarlton. 

Michigan Central.—Track laid in 1890, North Toledo 
to West Toledo, 3.84 miles. 

153. Middletown & Cincinnati.—Track laid in 19%’. 
Middletown southeast, 3 miles. Track laid since Jan. |. 
1891, end of track south, 4 miles, Graded, end track to 
King’s Station, 7 miles, ‘Chief Engineer, W. D. Burke. 41 
Pike Building, Cincinnati. 

4. Pittsburg, Akron & Western.—Track laid in 
1890, Akron to . 109 miles. Projected, Akron to 
Magadore, § miles. 


155. Pittaburg, Ohio Vi & Cincinneti.—Track 
ita Mitre 8 mic. ‘Soregyol" Wownattan Yo 
Marietta, 60 miles. President, A. J. Warner, Marietta. 
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Port Clinton Short Line.—Partl led, Pert 
Clinton to Tremont, 20 miles. t, EB ag 
Port Clinton. 


157, Sandus Ashland & Coshocton,—Located, 
Sandusky to ‘Mettand. 50 miles. 
1538. Toledo & Ohio Central.—Track laid in 1890. 
r ge letigee sot cogr ye i ti Track laid 
1539. Toledo, Columbus incinnati,— 
> ton to Ridgeway, 9.4 miles. Sur- 
veyed, Ridgeway eaten nbus, 5085 miles. Chief Engi- 
aC 


neer, illiams, Kenton. 
160. Toledo, Findlay & Springfield,—Track laid in 
1890, Bowling Green to North timore, 5 miles. 


ling & Lake Erie.—Track laid in 1399, 
1 een Stubenville, 17.3 miles; Warrenton to Mar- 
tin’s Ferry, 7.2 miles. 
Gainesville Terminal.—Track laid in 1890 at Gaines- 
ville, 1.5 miles. Under construction, 4.26 miles. 


Projects and Surveys. 


; Western.—Projected, Athens to Lon- 
PR, ‘90 Hooking fo President, Ga. te Carr, Columbus. 
163. Massillon & Little Beaver.—Projected, Massil- 
lon to Little Beaver, 60 miles. 
164. Painesville & Phalanx.—Projected, Painesville 
to re a ‘ . ei 
, Columbus ake Erie & Southern. 
We. senate to Columbus, 108 miles. President, 
John McKelroy; Chief Engineer, Chas, A. Judson, both 
of Sandusky. 
166. 4&8 pinemets & South Charleston,—Projected, 
springfield to South Charleston, 10 miles. 
167. Tiffen & Fremont.—Located, Marblehead to 
Upper Sandusky, 75 miles, 
Total.—Track laid in 1890, 209.94 miles. Track laid since 
June 1, 1891, 61.4 miles. In process of construction, 57. 
miles. Projects of near promise, 33 miles. 


INDIANA,—Existing Roads. 


168. Chicago & Eastern Itlinois.—Under survey, 
Terre Haute to Loui: ville, Ky., 125 miles. 

169. Cincinnati, Wabash & Michigan.—Track laid iu 
1890, Anderson to Rushville, 38.54 miles. 

170, Cleveland, Cincinnati, Chicago & St. Louwis,- 
Located. Harrison, O., to Richmond, 39 miles. Projected, 
Louisville to Aurora, 100 miles. 

171. Evansville & Terre Haute.—Track laid in 1890, 
Sand Creek, east. 17.5 miles; Hymena to Jackson's Hill, 
3.7 miles. Projected, Jasper to Washington, 30 miles. 

172. Fort Wayne, Terre Haute & Southwestern,.— 
Track laid since Jan. 1, 1891, Carbon Hill to Mansfield, 
8 miles. Under construction, Mansfield to Bainbridge, 22 
miles. 

173. Lake Shore & Michigan Southern.—Surveyed, 
Chesterton to Fayette, O., 159 miles. 


174. Louisville, Evansville & St, Louis —Projected, 
Marengo to Trinity Springs, 40 miles. 

175. Louisville, New Albany & Chicago. — Projected, 
Evansville to French Lick Springs, 65 miles. 

176. Midland (Indiana).—Track laid in 1899, Brown's 
Valley to Vandalia Junction, 4.1 miles. 

New Albany Belt & Terminal.— [rack laid in 1890, iu 
city of New A r, 2 miles. 

177, Ohio & Missiasippi.—Track laid in 1890, River- 
dale to Bedford, 6.5 miles. Under construction, Tanyard 
Creek quarries to Mitchell Hollow quarries, 1.44 miles. 

178. St. Louis, Vandalia & Terre Haute,—Projected, 
Indianapolis to Frankfort, 40 miles. 

179. Wabash.—Track laid in 1890, Peru to Chili, 9.6 miles, 


Projected, Butler to Hammond, 165 miles; Covington to 
Brazil, 50 miles. 


Projects and Surveys. 


180, Rochester, Rensselaer & St. Louis,—Projecteds 
Rochester to Gilman, Ill., 100 miles, President, John K. 
Lee, St. Louis, Mo. Chief Engineer, Burr P. Noland, 
Wipnamac. 

181, Terre Haute & Mississippi River.—Projected, 
Terre Haute to Chester, Ill., 180 miles. President, H. Hol- 
man, Terre Haute. 


Total.—Track laid in_1890, 81.94 miles. Track laid since 
Jan. 1, 1891, 8 miles. In process of construction, 43.44 
miles, Surveyed, or under survey, 289 miles. Projects of 
some promise, 395 miles. 


MICHIGAN.—Existing Roads. 


182. Alba, East Jordan & Frederick Short Line. 


——— laid between Frederick and East Jordan, 20 
miles. 


183. Central Michigan,.—Projecied, Rogers to Lowell, 
200 miles; Hastings to Garrett, Ind., 90 miles. 

184, Ch 0 & West Michigan.—Track laid in 189. 
Between win and Traverse City, 37 miles; Holland to 
Ottawa Beach, 7.1 miles. Located, traverse City to Char- 
livoix, 62 miles. 

185. Chicago, Kalamazoo & naw .— Projected, 
Woodbury to St. Johns, 35 miles; Kalamazoo we Siae: 
cellus, 25 miles, 

186. Cincinnati, inaw & Mackinaw. — Track 
laid in 1890, West Bay City to Oa-ut-ka Beach, 5.66 miles. 

187. Detroit, Charlivoix & Escanaba. — Located, 
Mackinaw to Harrison, 170 miles, Chief Engineer, 8. N. 
Beardsley, Charlevoix. 

188. Duluth, South Shore & Atlantic.—Projected, 
Palmer to Gladstone, 35 miles. 

189. Escanaba, Iron Mt. & Western.—Track laid 
in 1890, Escanaba to Iron Mt., 53 miles. Graded, Iron Mt. 
to Florence, Wis., 15 miles. 

19. Flint & Pere Marquette,— ted i 

p-pend rq Projec Novi to 
‘ a, oe rend Srrttea*s & ae Tm, jit in 

n unction to Lake City, miles. 
Surveyed, Ludington to Vincent, 33 miles. nf 

192. Manistee &£ Grand Ra -~-Track laid in 
1890, Oak Park to Sauble River, miles. ‘Under con- 
: South Branch Sauble River, 3 
River, 5 miles. Surveyed, 

Lats ONet 

m - 
neer, s. W. Meunscher, os 


193. Manistee & Northeastern,— laid 1890, 
Nessen ar 8 Lake 17.41 miles. U pe te ee 
Lake Ann to Traverse City, 25 miles, 


1%. Toledo, Ann Arbor & North Michigan.—Sur- 

veyed, Mt. Pleasant to Big Rapids, 40 miles. 
Projects and Surveys. 

Baraga & Watersmeet.—Projected, Baraga to W aters- 
meet, 40 miles. President, C. A. Newcomb; Vice-Pres- 
ident, Jas. W. Alston, both of Baraga. 

1%. Grand Rapids, Chicago & St, Louwis.—Sur- 
veyed, Grand Rapids to Benton Harbor, 80 miles. Pres- 
ident, W. D. Salford; Vice-President, Chas. E. Temple, 
both of Grand Rapids. 

196. Holland & South Shore.—Projected, Holland to 


‘“Macatoway, 5 miles President, W. H. Buck; Vice-Pres- 


ident, G. J. Collen, both of Holland. 


Iron Range & Huron.—Located. Aroon to Champion, 
35 miles. President, C. H. Buhle; Chief Engineer, Milo 
Davis, both of Detroit 


1%. South Lyon & Northern.—Projected, Lulands to 
Flint, 45 miles. 


Total.—Track laid in 1890, 159.64. In process of con- 
struction, 38 miles, Surveyed, or under survey, 439 miles, 
Projects of some promise, 652 miles. 


VIRGINIA, Existing Roads 


Abingdon Coal & Tron.—Under construction, Abing- 
don to Damascus, 15 miles. 


Atlantic &£ Danville.—Track laid in 1890, Belltield to 
Hitchcocks, 8.14 miles ; Mayo to near Milton, N. C., 
27 miles: Savedge to Alcotts mills, 6 miles; Buffalo Junc- 
tion to Buffalo Lithia Springs, 4 miles. Danville & East 
Tennessee R. R.—Under construction, Bristol, Tenn., to 
Damascus, 27 miles. Under survey, Damascus to Dan- 


= 148 miles. Chief Engineer, T. W.M. Draper, Nor- 
olk. 


198. Chesapeake & Ohio.—Track laid in 1890, branch 
to Ritch Patch mines, 6 miles; between Eagle Kock and 
New Castle, 5 miles. Track laid since Jan. 1, 1891, be- 
tween Eagie Rock and New Castle, 20 miles. Under con- 
struction, Covington to Hot Springs, 24 miles. 

199. Farmville & Powhatan.—Track laid in 1890, 
Sunnyside to Farmville, 24 miles. Located, Farmville to 
Hampden Sidney College, 7 miles. Projected, Hampden 
Sidney College to Brook Neal, 3%) miles; Cumberland to 
Appomatox. 50 miles. 


Louisville & Nashville.—Track laid in 1890, Cumber- 
land Gap northeast, 30 miles. Track laid since Jan. 1, 
1841, end of track to Big Stone Gap, 40 miles. Located, 
Rig Stone Gap up Callahan's Creek, 4.5 miles, 


Lunchburgh & Durham.—Track laid in 1890, Boston 
to North Carolina line, 12 miles. 


200. Norfolk & Western,—Track laid in 1890, Hona 
ker to Norton, 42.5 miles; Ivanhoe to Great Outburst. 16 
miles; near Doran to mines, 1.2 miles; Richlands to 
mines, 4.16 miles; Wosher to Bettie Baker, 6.23 miles. 
Under construction, Great Qutburst to North Carolina 
= 20 miles. Projected, Front Royal to Washington, 70 
miles. 


201. Orange & Keysville.—Located, Orange to Farm- 
ville, 70 miles. President, John Goodwin, Baltimore. 


Petersburg & Asylum.—Under construction, Peters- 
burg to Matoaca, 0.75 miles. 

202. Richmond & Chesapeake.—Projected, Riehmond 
to Wicomico, 50 miles. 

Richmond & Petersburg.—Track laid in 1890, James 
River to Clopta, 5 miles. 


203. Richmond & Tidewater Coal.—Track laid in 
1890, Coalfield to Tomahawk, 5 miles. 


Richmond, Fredericksburg & Potomac.—Track laid 
in 1890, Arca to James River, 3 miles. 

2044. Roanoke & Southern.—Under construction, 
North Carolina line to Roanoke, 60 miles. 

South Atlantic & Ohio.—Track laid in 1890, Natural 
Tunnel to Big Stone Gap, 21 miles. 

205. Staunton & West Augusta,.—Surveyed, Staun 
ton to coal flelds, 25 miles. 


Projects and Surveys. 

206, Bedford & James River.—Surveyed, HKedford 
City to James River, 20 miles. Secretary, W. S. Mc- 
Kenney, Bedford City. 

207, Blacksburg.—Projected, meaeiahaes to Roanoke, 
32 miles. President, J. F. Christian, Roanoke; Secretary, 
W. H. Graham, Blacksburg. 

208. Charlottesville & Southern.—Projected, Char- 
lottesville to James River, 24 miles. President, R. P. 
Valentine, Charlottesville. 

209. Fincastle & Troutville.—Surveyed, Fincastle to 
Troutville, 6.75 miles. President, E. B. Simmons, Fin- 
castle. Chief Engineer, E. Grover, Iron Gate. 

Norfolk & Portsmouth Belt.—Under survey, belt 
line around cities of Norfolk and Portsmouth, 10 a “ay 

Staunton Development Co.—Under construction, line 
to mines, 2.5 miles. Chief Engineer, C. R. French, Staun- 
ton. 

Virginia & Kentucky .—Surveyed, Danville to Ken- 
coany line, 210 miles. President, David S. Pierce, Wythe 
ville. 

Total.—Track Jaid in 1890, 226.23 miles. Track laid since 
Jan. 1, 1891, 60 miles. In process of construction, 148 miles. 


Surveyed or under survey, 522 miles. Projects of some 
promise, 263 miles. 


WEST VIRGINIA.—Existing Roads. 


143. Baltimore & Ohio.—Partly graded. Morgan- 
town to Uniontown, Pa., 33 miles. 


198. Chesapeake & Ohio.—Track laid in 1890, Coal- 
burg to Cabin Creek, 15 miles. 

210. Huntington & Big Sandy.—Track laid in 1890, 
Huntington to Kenova, 5 miles. Under construction, end 
of track to Big Sandy River, 7 miles. 


211. Kanawha,—tTrack laid in 1890, Fairfield to Acme, 
9.5 miles. 


212. Monongahela River.—Track laid in 1890, Shinne- 
ton to Clarksburg, 15 miles. 

200. Norfolk & Western.—Track laid since Jan. 1, 1891, 
on Elkhorn Extension, 20 miles. Under construction be- 
tween Elkhorn and Ironton, O., 175 miles. 

213. Ohio River.— Track laid since Jan. 1, 1891, Ravens- 
wood east. 10 miles. Under construction, end of track to 
Spencer, 23 miles. 

10. Western Maryland.—Under construction, W ill- 
iamsport, Md., to Cherry Run, 14.2 miles. 

a West = byt patter pats laid in 1300, 
uckhannon ville, tmniles; Weston to 
ville, 26 miles. Track laid since Jan. 1, 139i, Barnesville 


to Flatwoods, 12 miles. Under construction, Flatwoods 
to Gauley River, 35 miles; Newton to Florence, 9.0 miles. 

215, West Virginia Central & Pittshburg.—Under 
construction, Elkins to Beverly, 7 miles; Elkins to Beling 
ton, 17 miles. Unde? survey, Beverly to Covington, Va., 
108 miles. Projected, Cumberland to Williamsport, Md., 
84 miles. 

Projects and Surveys. 


216. Bayard, Peterburg & Moorefield.—Uuder sur 
vey, Bayard to Moorefield, 40 miles. 

217. Berryville & Summit Point .—Projected, Summit 
Point to Berryville, Va., 10 miles. C. B. Wilson, A. B 
Thompson, both of Summit Point. 

218 Bluefield & Princeton.—Surveyed, Bluefield to 
Princeton, 10 miles. Chief Engineer, H. S. Lamble, 
Roanoke, Va. 

219. Pennaboro, Harrisville & Ritchie Co,—Pro 
jected, Ritchie C. H. to Glenville, 25 miles. 

220. St. Alhans & Coal Rivcer.—Projected. St. Albans 
to Kentucky line, 60 miles. President, M. P. O'Herne; 
Chief Engineer, W. C. Reynolds, both of Charleston. 

221. West Virginia & Kanaiha.—Projected, St. 
Albans up Coal River, 60 miles. Chas. A. Draper. Ex 
ch nge Place, New York City. 

Tot al.—Track laid in 1890, 95.5 miles. Track laid since 
Jan. 1, 1891, 32 miles. In process of construction, 282 miles. 
Surveyed, or under survey, 131 miles. Projects of some 
promise, 171 miles. 


KENTUCKY.—Existing Roads. 


198. Chesapeake & Ohio,—Track laid in 1800, Stone 
City to quarries, 9 miles; Hawksnest to mines, 4 miles 

222. Kentucky Midland.—Surveyed, Paris to Morgan 
Co. line, 70 miles, 

223. Kentucky Union.—Track laid in 189, Kentucky 
River to near Jackson, 23 miles. 

Kinniconick & Preestone.—Track laid in 1890, Kiu- 
niconick to quarries, 9 miles. 

Knoxville, Cumberland Gap & Louisrille,—Track 
laid in 1890, Cumbtrland Gap to Middlesborough, 13.75 
miles. 

Lexington Bett.—Track laid in 1890, at City of Lexing- 
ton, 5 miles. 

24. Louisville, St Louis & Teras.—Track \aid in 
1896, end of track to Fordsville, 13 miles. Fisher's 
Junction to Falls of Rough, 4.4 miles. 

225, Louisville Southern.—Track laid in 189. Ver 
sailles to Richmond, 39.86 miles. Under construction, 
Richmond to Irvine, 23.36 miles. Located, Irvine to 
Beattyville, 34.96 miles, Projected, Beattyville to West 
Virginia line, 8 miles. 

Middleaborough Belt.—Track laid in 1890, belt around 
city of Middlesborough, with branches, 16.4 miles. Under 
construction, extensions of branches, 9.5 miles 

226. Ohio & Big Sandy.- Surveyed, Louisa to Norfolk 
& Western R. R., 40.miles. 

Owensboro, Falls of Rough & Green River.—Track 
laid in 1890. Fair Grounds to Louisville, St. Louis & Texas 
R. R., 0.5 miles, 

Paducah, Tennessee & Alabameu,—Track laid in 1296 
Paducah to Tennessee line, 49.1 miles. 


Projects and Surveys 
227. Bowling Green & Northern.—Located, Bowling 


Green to Chesapeake, Ohio & Southwestern R. R., 56 
miles. Secretary, M. H. Crump, Bowling Green. 


Burkesville & Northeastern.—Surveyed, Burkes- 
ville to Horse Cave, 46 miles. President, WF. Alexander; 
Chief Engineer, H. A. Quincy; both of Burkesville. 

228. Charleston, Kentucky & Western.—Projected, 
Newport to Cumberland Gap, 189 miles. President, A. 
Baum, Mt. Sterling. 


229. Chicago, Evansville & Chattanooga.—Surveyed, 
Evansville to Bowling Greey, 90 miles. Projected. Bow]- 
ing Green _ to Chattanooga, Tenn., 165 miles Chief Engi 
neer, A. B. Fitch, Terre Haute, Ind.; J. E. Wilhams, 
Evansville, Ind. 


Cumberland Gap & Mississippi Valley.—Projected, 
Columbus to Hopkinsville, 90 miles. President. os. F 
Hoard; Secretary, Hunter Wood, both of Hopkinsville. 


230. Cynthiana & Western.—Projected, Georgetown 
to Maysville, 55 miles. 


231. Kentucky & Cumberland,.—Surveyed, Frankfort 
to Sparta, Tenn., 140 miles, 


232. Hartford & Fordaville.—Surveyed, Hartford to 
Fordsville, 19 miles. President, T. J. Smith, Hartford. 


233. Louisville Southeastern.—Projected, Louisville 
oo Sare, S miles. President, W. B. Hoke, Louis 
ville. 


Paducah & Hickman.—Projected, Paducah to Hick- 
man, 50 miles. Secretary, W. F. Paxton, Paducah. 


Total.—Track laid in 1890, 185.31 miles. In process of 
construction, 32.86 miles. Survey. or under survey, 499 
miles. Projects of same province, 525 miles. 


PERSONALS. 


Mr. Tuomas Brown has been appointed Superin- 
intendent of Water-Works at Allegheny, Pa. 


Messrs. GROVER & WILSON, of Omaha, Neb., have 
opened an office in the Board of Trade building, and will 
carry ona general engineering business, 


Mr. H. H. Bepo.r has been appointed Division 
Engineer of the Northern Pacific R.R., between Hope and 
Portland, Ore., vice Mr. BourK?r, resigned. 


Mr. JaAMEs H. WINDRIM, Supervising Architect, 
Treasury Department, Washington, D. C , has resigned. 
He has been appointed Director of Public Works at Phila 
delpbia, Pa. 


Col. J. H. AVERILL, Superintendent of the South 
Carolina Division of the Georgia Centra] R. R., has been 
appointed Grand Manager of the Charleston, Sumter & 
Northern R. R. 


Mr. Oscar SAaBYE, M. Am. Soc. C. E., has re- 
signed his position as Assistant Engineer of Maintenancw 
of Way on the Roanoke division of the Norfolk & Weat- 
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ern R. R., and has entered into partnership with Mr. C. 
CoLEMAN to carry on a general civil and mechanical en- 
gineering business at Roanoke, Va. 


Mr. F. S. Burrowes, of Lancaster, Pa,, Asst. U. 
S. Engineer for the district of Maine and New Hampshire, 
was married recently at Portland, Me, to Mrs. A.M. 
GOLDTH WAITE, 


Mr. Epwakb CORKINGHAM has been appointed 
Superintendent of the Oregon division of the Union Pa- 
cific Ry., with office at Portland, Ore., vice Mr. A. H. 
CROCKER, resigned, 

Director Davip M, GREENE, for many years past 
the head of the Rennselaer Polytechnic Institute faculty, 
has notified the Board of Trustees of his intention to ten- 
der his resignation soon, stating that he signified this 
intention thus early in order to enable the vacancy to be 
properly filled. He has filled the position about 13 years 
and has also been a consulting expert engineer for various 
corporations, in which practice he will no doubt continue, 

Prof. GREENE is now, we belicve, in his 60th year. He 
graduated from the R. P. L. in 1850, and continued two 
years as an instructor at the Institute, when he went 
into the service of the Stete on the Erie Canal. From 1855 
to 1861 he was profe:sor of geodesy and topographical 
drawing at the Institute. Inthe spring of 1861 he was 
appointed third assistant engineer in the United States 
Navy, participating in a number of engagements. In 
September, 1862 he was ordered to the United States Naval 
Academy as instructor in steam engineering and three 
years to department duty at Washington. Later he  be- 
came chief engineer of the West india Squadron. In 1859 
he resigned and engaged in civil engineering practice till 
1878, when he was appointed to the position which he is 
about to resign. 


NEW PUBLICATIONS. 


APRIL MAGAZINES. 


The Popular Science Monthly contains several articles 
of especial interest. Perhaps the most so is “A Brief His- 
tory of the Uhio River,” which recounts the evidences 
that a great lake once existed, formed by an ice dam be, 
tween Cincinnati and Louisville, which covered half of 
Ohio and much of western Pennsylvania and Kentucky. 
The old channel of the Ohio ran north of Cincinnati, by 
way of Dayton, VU. Anovher article of special interest re- 
lates to a question which has been much discussed in these 
columns,“ W hat keeps the Bicycler Upright?” by C. B.Wak- 
RING, the conclusion being that it is made possible by the 
fact that the motion of a body just beginning to fall is 
very slow, and that equilibrium is maintained by in- 
stinctive and unconscious slight turnings of the guid- 
ing wheel, by which the base is made to run under 
the body as it begins to fall, and so restores equilib- 
rium. It is asserted, and no doubt with truth, that it 
is impossible torun a bicycle securely for any con 
siderable distance after the guiding wheel has been 
locked fast; but the explanation does not seem en- 
tirely adequate, ne ertheless, since it implies that with 
some apparatus to move the base of the wheel laterally, it 
would be as easy to keep it upright when standing as 
when moving. The phenomenon would seem to be 
largely influenced by the same causes which make it so 
easy for the youngest child to use a hoop and keep it 
upright, 

The Forum contains a vigorous arraignment of the 
census by Roger Q. MILLS, who advances some further 
strong grounds for questioning its accuracy, which we will 
not attempt to recount, but which have certainly still 
further strengthened our suspicion that there must be 
some serious errors of omission in that census. Itis a 
curious illustration of how strong are the tendencies to 
political partianship in this country, that a pure question 
of fact like this should be regarded as one cn which men 
are expected to and do take sides according to their 
political predeliction. One faithful subscriber has written 
us a letter complaining that we were “siding with the 
Democrats,” and discussing political issues, because of 
the views we have expressed as a result of critical analysis 
of the census figures, 

We are sorry to see in the same magazine an article, 
which in part at least, is unsound and weak from that 
usually sound and vigorous writer, Pref. A. T. HADLEY 
who discusses “Railway Passenger Rates.”” His conclu: 
sion is that there is little or no room for further reduction 
of passenger rates, because we give so much more for the 
money than the few countries which now have lower 
rates than ours. Most of the facts narrated by Prof. 
HADLEY are true and untwisted, as almost goes without 
saying; but some of his conclusions from his facts, or 
apart from facts, are woefully unsound. For instance 
he remarks with an air of ending the whole matter: 
“If any one will go intoa station in one of our large 
cities at a busy hour of the day, and ask whether 
double the traffic could be handled without great in- 
crease of expense, he will at once see the absurdity of the 
ques'ion.” If Prof. HADLEY will pardon us, not only is 
“anyone’s’’ opinion worse than worthless under these con- 
ditions and on such a subject, but his own opinion is like- 





wise. Th ngs which look absurd to the castial bystander, 
or even to the careful student of railway statistics, are 
not therefore really so. As a matter of fact, there is not a 
railway terminus in this country which cannot be ar- 
ranged to handle double the traffic it now handles in the 
same area and yet do nothing unprecedented nor beyond 
what has been already done abroad, where it is not likely 
that the ultimate possibility has yet been reached. This 
same song has been sung unceasingly since the days when 
the traffic was not a quarter what it is to-day, and with 
quite as absolute a conviction as Prof. HADLEY’s. He is 
wrong as io the facts; and because of this and a few other 
like errors his whole argument isto be taken with many 
grains of salt. 

The Forum also contains an excel'ent article on “* The 
Flood Plane of Rivers,” by W. J. McGer, and the North 
American Review one of interest at least, if a trifle 
biased, on “ The West and the Railroads,” by SIDNEY 
DILLon, President of the Union Pacific Railway. 

The literary magazines contain unusually little of tech- 
nical interest. Perhaps the most interesting is a striking 
article in the Atlantic on“ Prehistoric Man on the Pacific 
Coast,” by Geo. FREDERICK WhriGHTt. Alaska, the 
Straits of Magellan, Argentine Republic and other out- 
lying regions have several articles devoted to them, how- 
ever, in the other magazines, some of them, apparently, 
for the main purpose of floating some fine illustrations. 

—Architectural Iron and Steel, and its Application in 
the Construction of Buildings. With Specitications of 
Ironwork and Abstract of New York City Building 
Law, and Tables relating in Computations for Architec- 
tural Ironwork. By Mr. H. BiRKMIRE. New York: John 
Wiley & Sons, 8vo, pp. 201, of which 18 tables; about 290 
cuts. $3.50. 


This is another of the many American technical books 
issued nowadays, the bulk, weight and cost of which are 
needlessly increased. This volume weighs nearly 30 ogs, 
Henck’'s Fieldbook weighs 6 ozs., and contains much 
more matter. To make a closer parallel, a little English 
scientific book published ty Longman’s, BARRY’s “ Rail- 
way Appliances,” which is a model of typographical neat- 
ness and clearness, contains 294 pages of about as many 
words per page as the volume now in question, and 
weighs just 14 ozs. Had this work been published in 
similar style it would have been in every respect a hand: 
somer, more useful and more readable book. Had it then 
been sold at $2.50 instead of $3.50 (which last is a pretty 
steep price for it although the book essays to fill a gap 
which many would be glad to stop with even a $5 or $10 
bill) both author and publisher would have made more 
money, and the public would have been saved time, 
strength and money. 

This fashion of padding out scientitic books to unvatural 
bulk, after the fashion of the cheap subscription books, is 
getting to be a nuisance, not to say an insult, to the intel- 
ligence of the men who buy such books. We have deter- 
mined to do what we can to put it down, by unsparingly 
exposing it in the case of every new book which reaches 
our table and thus offends. Did we believe that a change 
of practice meant any real loss of profit to the publishers. 
or especially to the authors, we might hesitate about 
doing this, for the authors of scientific books get none too 
great returns for their labor. but we believe and know 
that it does not. Should it result in curtailing the sale of 
the books which thus offend, it will be but a just punish- 
ment for a needless offense. The publishers must be their 
own judges of whether it will or not. They may be as- 
sured that if we fail to note the offense in any instance it 
will be because we forgot it, or because the superlative 
merit of the vook seemed to make comment on its form 
superfluous. 

The present work is by no means one of such superlative 
merit. On the contrary itis rather thin. Ii is plainly not 
the product of that untiring labor which men put into 
books which are to be permanently useful and an honor 
to their name. Nevertheless, it is in a comparatively new 
and vacant field, and has some good and useful points. 
The strength of the book lies in its specifications as to 
minor details of iron construction, such as cast iron 
columns, iron stairways, doors, shutters, elevator in- 
closures, floor-lights and sky-lights, mail chutes, slides, 
gates, sidewalk elevators, skuttles, fire escapes, window 
guards, tanks and a few other such details. As to these 
the book wil! be handy of reference to many, though as to 
no one of them can it be said to be very complete. But on 
such a vital question in architectural iron construction as 
hollow clay flooring blocks, for example, there are just 
three pages, and of many of the more recent developments 
in this line we get no hint. It might be claimed that brick 
or terra-cotta flooring is not iron work, but in the chapter 
on floors, which is certainly a vital element in such con- 
struction, we have only four or five pages apart from t he 
tables taken (and condensed so as to be hardly worth 
printing) from the various manufacturer’s manuals, dnd 
even the accompanying text is much less complete than is 
to be found in some of those manuals. For instance, just 
seven lines are given to the fundamental question of the 
line load to be assumed, and not one word is said as to the 
present necessary practice in all very high buildings, of 
proportioning each floor to support the maximum assumed 
load, but proportioning the column supports of the 
load for a decrease of 5, more or less, on each floor below 


the top, so that the average live load assumed for all 
the stories together of a 20 story building becomes just 
one-half of the assumed maximum for each floor. Unless 
this be done the foundation computations become dis- 
torted beyond all reason, and on yielding ground such as 
Chicazo has to contend with, for example, the settlement 
would certainly be unequal. There is not a word in this 
book, moreover, as to the modern iron foundations so 
much used in Chicago. The only information given as 
spacing of I-beams is a wretched little diagram on page 
10, which if drawn to four or five times the scale, as is the 
original from which it is taken, would be useful, but as it 
is, is quite unfit for use. 

In fact, as to the half of the volume which deals with 
the broad princivles of iron construction the less said 
about it the better, because nothing good can be said 
about it. Pretty much all the matter in it is condensed 
from existing handbooks, and so condensed as to destroy 
its convenience and practical usefulness; nor do we any- 
where find admission that all that is given on this head, 
and much more, can be found in admirable manuals 
which are distributed gratis. The instruction tendered 
on trusses and truss strains, for example, is contained on 
eight very open pages. 

lt is with no surprise that we turn to the back end of 
the volume, and find not even an apology for an index. 
Our rough and ready rule for judging of the quality of 
books by the index only is a pretty sure one. 

—Five Years at Panuma, The Trans-Isthmian Canal, 
By WoLrrRED NeEtson, M.D. New York: Belford Co. 
12mo., pp. 287, numerous views, $1.50 

The Isthmus of Panama has become a much less im- 
portant part of the earth since the collapse of the Panama 
Canal Co. and the rise into prominence of the Nicaragua 
route, The world is now pretty well convinced that a 
canal cannot and will not be built there, and that it can 
and will be built via Nicaragua. Nevertheless; the little 
strip of land between Colon and Panama has for the 
last four centuries been the scene of great enterprises and 
of great events, while,as the scene of the great canal 
fiasco, it still has great interest to _ practical 
men, who wish to study the conditions on 
that canal asan index of the extent to which they may 
obtain or be avoided on the Nicaragua or other like enter- 
prises. For this purpose there is not and could not well be 
a better aid than this volume. Those who still remember 
the flush days of the de Lesseps enterprise, when the press 
generally spoke of the enterprise very gingerly and with 
evident reluctance to throw cold water on it, will recall a 
series of Cassandra-like letters which appeared in the Mon- 
treal.Gazette and were frequently copied in this journal 
and elsewhere, tending to show that that enterprise was 
inwardly rotten and dcomed to early and certain collapse. 
They were from the pen of a young Canadian physician 
who went to Panama just before work began in 1881 and 
remained until the beginning of the end had come. His 
letters, with various corrections and additions, and, of 

course, with many subtractions, have now been em- 
bodied in this volume, which is throughout bright and 
readable, and which is, in addition, a complete record of 
the whys and wherefores of the de Lesseps fiasco. 

We do not propose to review the work in detail, not 
even the closing quarter of the work, in which the author 
has, with crushing force, contrasted the successive disin 
genuous and fraudulent statements by which the Panama 
Canal Co, succeeded in floating hundreds of millions of 
securities after its certain failure was looked for by all in- 
tellizent men. We told the substance of the story long 
ago, but never in such complete form as in this work, 
which makes it of great value for reference. That there 
is no real parallel between the Panama and Nicaragua 
enterprises, and that the disappointing. results of the first 
are in no respect a proper augury of the fate of the second, 
every page of this work makes clear. 

One certain basis of comparison, however, is afforded by 
the facts revordered in this work as to the Panama R. R 
Co. The Nicaragua company has just finished the 
construction of the first 10 miles of railway over the coast 
flats. 1t was built in about 6 mos., all told, by some 600 or 
800 workmen, among whom there was a good deal of severe 
malarial sickness, as was unavoidable, but not one of 
whom (we believe we are correct in saying) died of the 
malarial feversalone. Certainly very few died; nor was 
there more than one or two deaths, if any, from the bite 
of snakes. The total cost of this work, all told, apart from 
the rails, was a little over $20,000 per mi‘e. 

What were the facts as to the PanamaR.R.? Work 
on it began in the fall of 1819. “ The country was a howl- 
ing wilderness, pestilential and death-dealing ; the forests 
teemed with poisonous snakes and other equally un- 
pleasant inhabitants. In some of the swamps the en- 
gineers failed to find bottom at 180 ft. It took nearly two 
years to complete some 23 miles of road. On Jan. 27, 1855 
[544 years after work first began], the first locomotive 
crossed from ocean to ocean,” a distance of only 47% 
miles. It isa matter of historic record, we believe, that 
every tie on the road cost a life. At any rate that state; 
ment is true in substance. The total cost up to May, 
1855, was $7,000,000, or $147,300 per mile average, and the 
tirst 23 miles must have cost nearly twice this average, or 
more than 10 to 15 times what corresponding work on the 


Nicaragua route has cost, 
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Surely here is a contrast which is impressive, if not de- 
cisive, and which goes far to discredit those would be 
prophets who shake their heads and point to Panama 
whenever the Nicaragua project is mentioned. Our 
author does not take this view; he speaks very favorably 
of the Nicaragua route, which he has personally exam- 
ined, though we infer that he still has fears which are 
but reasonable that the influx of a large working popula- 
tion may seriously change for the worse the sanitary con- 
ditions. It is quite certain that this will be the tendeney, 
but on the other hand, sufficiently rigid policing ought to 
be able to prevent this, and certain other facts narrated 
in the volume before us go far to encourage the belief 
that the contrast which has so far existed will continue 
to the last. Besides the bad natural conditions at Pan- 
ama, there is a frightful system of e: huming dead bodies 
by wholesale after 18 to 24 months’ interment, regaraless 
of what pestilential diseases they have died from. The 
details given of this practice are appalling. and as it has 
continued for centuries, it is probable that it may have 
had much to do with the pronounced pestilential tend- 
ency on the isthmus. This, at any rate, is the impression 
we derive from reading Dr. NELSON’s volume, which we 
can heartily commend to all those seeking information as 
to the subjects discussed in it. 


— Business Atlas and Shippers’ Guide, 1891. Contain- 
ing Large Scale Maps of Canada, Mexico, Central America, 
Cuba and the Several States and Territories of the United 
States, with a Complete Reference Map of the World, 
Printed in Colors, Accompanied by a Ready Reference 
Index, Showing the Entire Railway Syetem, Eaci: Printed 
in Colors, the Express Company doing Business over Each 
Road, and Accurately Locating all Cities, Towns, Post 
Offices, Railway Stations, Villages, Counties, etc. Rand, 
McNally & Co., Chicago. Large 4to, pp. 334, 108 maps, 
$7.50. 

The contents of this atlas are quite adequately set forth 
in the above title, and, as will be seen, are intended pri- 
marily for the use of shippers and business men. The 
maps are plain and clear, and are printed entirely in 
black and white, with light buff borders to emphasize the 
state and county boundary lines, all high coloring, the 
bane of so many works of this class, being entirely 
done away with. The reference index is very complete 
and is conveniently arranged with regard to the maps. 
Taken as a whole the work shows much attention to de- 
tail and accuracy, and is one which we can heartily 
recommend to persons desiring a reliable atlas at a com- 
paratively small cost. 


—Dynamos and Electric Motors, and all about them. 
By EpWarD TREVERT. Lynn, Mass: Bubier Pub. Co. 
12mo, flex. cloth, pp. 96. 45 cuts, 50 cts. 

The title of this little book, which appears to be a re- 
print of a series of articles, is decidedly broader than its 
contents, since it treats its subject in the most sketchy 
way, with a plentiful lack of those carefully compiled 
d.tailsand records which give to such works a permanent 
scientific value. Nevertheless, it will suffice to give the 
uninformed seeker after electrical knowledge a smatter- 
ing of infomation on its subject in a readable way, and 
with but trifling demands on his powers of concentration. 


—Report of the Department of Public Works of Phila 
delphia for 1890. Pamph., pp. 128. 

The reports of the above department increase in value 
each year, because of the improved methods and increased 
economy of conducting the various bureaus, and because 
of the comparative statistics given, the latter sometimes 
extending over several years. Inthe present report, for 
instance, the operations of the gas works for 50 years are 
presented in tabular form. As is generally known the de- 
partment is divided into six bureaus, each of which has a 
chief, as follows: Gas, highways, lighting, street cleaning, 
surveys and water. In addition the city has ice boats in 
charge of a superintendent, The work of each bureau is 
quite fully reviewed by the Director prior to the detailed 
reports of the several chiefs. Some of the most interesting 
matter in the report will be abstracted separately. 


—Annual Report of the Water Commissioners of 
Taunton, Mass., for 1890. Pamph., pp. 67, map and large 
sheet of profiles. 

This report contains a somewhat detailed discussion of 
the contamination and purification of water supplies, 
with especial reference to the present and prospective 
supply for Taunton. The problem of improving the water 
supply of Taunton is complicated owing, to the fact that 
the present supply is taken from infiltration galleries 
and driven wells, and thus is a combination of ground and 
surface water, each requiring different modes of purifica- 
tion. Owing to the lack of an efficient sewerage sysiem a 
flow of water sufficient to prevent dead ends cannot be 
maintained, and even if sewers were provided the supply 
is not ample enough for this purpose, unless it be drawn 
from the river, which is now used only in case of emer- 
gency. 

The report states that the futility of attempting to in- 
crease the present supply to any considerable extent has 
been demonstrated. Other sources are discussed, but all 
involve some method of purification or some means of 
preventing contamination from vegetable growth. One 
of the proposed sources of supply, Elder’s Pond, and a 
route fora gravity pipe line from it to the pumping sta- 
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tion, is shown by a map and by profiles. No plan is re- 
commended for immedixte adoption, owing to the present 
high rate of taxation and the need of expending money 
for a sewerage system. Awaiting the time for action, the 
commissioners propose to make a study of various kinds 
of filtration. 


Annual Report of the New York State Engineer and 
Surreyor. JOHN BOGART, State Engineer, Albany, N. Y. 
Paper; pp. 44. 

This report is for the fiscal year ending Sept. 30, 1899, 
and gives particulars of the work done on the canals etc. 
The tests of cement used since 1887 show ranges in tensile 
strength of 30 to 246 Ibs. per sq. in. after 7 days, and 73 to 
365 lbs. after 28 days, with averages of 72.3 and Lire 
spectively. Tables are given of the results of surveys of 
the crest of the Niagara Falls, showing an average an- 
nual recession of 7.68 ins. for the American and 21 15 ins. 
for the Horseshoe Falls. In regard to the inspection of 
iron and steel bridges, it is suggested that provision 
should be made for an inspection by the State Engineer, 
or an expert acting under his supervision, of all plans and 
specifications for such bridges before contracts are let. 
The corps consists of the State Engineer end Surveyor 
and his deputy, 3 division engineers, 3 resident engineers, 
8 assistant engineers, 10 levelers, 18 rodmen, 14 chainmen, 
l engineer in charge of work connected with the lands of 
the state, 3 clerks and 2 stenographers. 

-~Annual Reports of Atlanta. Ga., for 189. KR. M 
CLaytTon, City Engineer. W.G. RicHaRps, Superinten 
dent of Water-Works. Pamph., pp. 380 and index. 

In addition to the usual matter this volume contains 
reports by Mr. RupoLPH HER:NG, C. E., on both sewerage 
and water supply. The report on the latter subject was 
made late in 1889. The report on a sewerage system for 
the city was made in December, 1890, and is separately 
abstracted. The report of the Board of Health contains 
some interesting and valuable matter regarding the re- 
moval of night soil and garbage, and the work of the 
sanitary inspectors. It also presents some analyses of 
water, both from the prblic supply and from wells. 

. 


SOCIETY PROCEEDINGS, 


Rensselaer Society of Engineers — At the meeting at 
Troy, N. Y., on April 3, Mr. A. S. Kreps, Assistant State 
Engineer, delivered a lecture on “The Recession of the 
Niagara Falls.”’ 

Engineers’ Club of Cincinnati.—At the meeting on 
March 19 the question: * Will a cut of 5,000 cu. yds. make 
a fill of 5,000 cu. yds. after a haul of from 500 to 1,000 ft.?” 
was discussed at considerable length. The paper for the 
evening, by Mr. W. H. D. ToTTEN, comprised a descrip- 
tion of the plants of the Edgar Thomson and the Home- 
stead Steel Works at Pittsburgh. 

Association of Engineers of Virginia.—This society 
has been organized recently at Roanoke, Va. President, 
Capt. J. H, Wingate, Roanoke; Vice Presidents, Prof. W. 
E. Anderson, of Blacksburg, and Mr. C. R. Boyd, of Wythe- 
ville; Secretary, H. W. Newby, Roanoke; Treasurer, J. 
R. Schick, Roanoke; Directors, W. W. Coe, C. C. Went- 
worth, C. Coleman, J.C. Rawn and W.M. Dunlap, of 
Roanoke; R. A. Marr, Lexington; John Graham, Jr., 
Norfolk; W. M. Thornton, University of Virginia. 


Engineers’ Club of Philadelphia.—At the regular 
meeting on March 21, President Wilfred Lewis in the 
chair, the secretary presented for Mr. Harry B. Hirsh, an 
illustrated description of an iron sewer template which 
had been used in the construction of a cement sewer. 
Mr. Strickland L. Kneass presented notes on the dis- 
charge of steam into the atmosphere through tubes of 
different shapes, with pressures from 30 to 120 lbs. per sq. 
in. The results showed that for all pressures above 25 
lbs. the velocity of discharge at any given section of a cor- 
rectly proportioned tube was practically constant ; and 
that, under the same conditions, the flow of weight was 
almost directly proportional to the initial pressure. A 
simple formula, comparing very closely with observed 
results, was given for determining the weight of steam 
discharged pe: second from an orifice, in terms of the 
initial density of the fluid. 





The Institution of Mechanical Engineers. 


[FROM OUR LONDON CORRESPONDENT.] 


The spring meeting of the Institution was held in Lon- 
don on March 19 and 20. There were only two papers 
down on the programme, the first being on *‘The Friction 
of a Pivot Bearing” and the second on “Recent Trials of 
Rock Drills.” The former paper embodied the fourth re- 
port of the Research Committee on Frictionof the In- 
stitution. The bearing used for the experiments was 3 
ins. indiameter. The bearing was pressed upward against 
the footstep by an oil press with a plunger, 6 ins. in 
diameter, which was a good but free fit in the cylinder 
for a length of9ins. A number of grooves were turned 
in the cylinder throughout its whole length. There was 
connected with the footstep a circular plate, which had 
a groove turned in its periphery. A small chain lay in the 
groove round a portion of the circumference, whenec 








it led toa spring balance attached tothe fixed frame of 
the apparatus. By these means the rotation of the plate 
stretched the spring balance, and the amount of the force 
tending to turn the plate was indicated. The upper end 
of the vertical shaft which carried the footstep had a pis 
ton fixed to it, and this piston revolved in a cylinder 6 ins 
in diameter. The upper cylinder was connected to the 
lower by a pipe, so that whatever pressure there was in 
the lower cylinder pressing the bearing upward, there 
would be the same in the upper cylinder pressing the 
footstep downward. Inthis way the desired test pres 
sure on the bearing was obtained. The results of the 
trials were embodied in a table, and were plotted on a 
diagram. We condense the following from the total re- 
sults: 


EXPERIMENTS ON THE FRICTION OF A PrvoT BEARING 
STEEL FoorsTer ON MANGANESE BRONZE BEARING 





Friction. 
Speed. Load. 
Revs. Lbs. per! Oil drops per min. 

per min,| sq. In, Total Coeff 
inch-lbs cient 
20 20 2.77 0.0196 
MO, gO x) 2 0.0181 
120 a 18.72 0.0221 
20 79 113 0.0080 

| ~ 
1278.. 100 oR 5 48 0./ 077 
1 169 81 2.82 | 0.0113 
{ 20 196 1.44 0.0102 
eer 1) 200 3.16 | 0.0044 
1. 160 Ti 7.69 | 6.0058 
| 2) Continuous stream 2.51 0.0178 
29). 140 ‘ 151 0.0046 
\ 160 mm) ».03 0 0044 
j 20 Continuous stream 2.36 0.0167 
353. 100 . ‘ 1.00 0.0056 
\ 160 = ' 6.15 0.004 


The friction given ia that of one face of the fat circular 
bearing surfaces at either effective radius of the face 
namely, one inch. 

Similar experiments were tried with a white metal 
bearing when the coefficient of friction was approximately 
the same. 

The lower coeflicient of friction at the higher speeds is 
attributed tothe more perfect lubrication. An additional 
set of experiments were made, the manganese bronze and 
white metal bearings both being tested for endurance at 
128 revolutions per minute with no lubrication. The man- 
ganese bronze heated and seized with a load of 260 Ibs 
per sq. in. on one occasion, and with a load of 300 Ibs. on 
another occasion. The white metal bearing under similar 
conditions heated and seized with a load of 240 Ibs. per sq. 
in. Experiments were tried in the matter of lubrication, 
and it was found that a single diametrical groove afforded 
the best means of distributing the oil, and was decidedly 
superior to radial grooves The diametrical groove ap 
proached very closely the oil bath arrangement of some 
former experiments of the committee. A discussion fol 
lowed the reading of the report, but nothing of special in 
terest was brought forward, excepting that one speaker 
pointed out that temperature records would throw some 
light on the subject. A higher temperature would dimin 
ish the viscosity of the oil. It may be stated, although 
the information was not contained in the paper, that the 
lubricant used was an ordinary mineral oil lubricant 

The paper on Rock Drills was by Messrs. Carbutt and 
Davey. Last year there was a mining exhibition at the 
Sydenham Crystal Palace, whereat a number of rock 
drills where shown. The exhibitors arranged a little 
sporting competition amongst themselves to see whose 
drill could first get through a lump of granite that another 
exhibitor was showing, and the authors of the paper were 
appointed umpires. It isa very difficult thing to arrange 
a satisfactory roték drill competition, and in the present 
case there seems to have been more than usual facilities 
for failure. Asthe competitors arranged the conditions 
of trial, and as these conditions represented in as small a 
manner as possible the conditions of actual work, we can 
only suppose makers of rock drills havea yreat deal to 
learn about the using of tock drills. 

The following machines were in the competition : 
McCulloch’s “Rio Tinto,’’ Stephen's “Climax,” the 
Bickle, the Ingersoll-Mayne, the Daw, Coles, and Hat 
horn’s “ Eclipse.” These were the power drills. The 
hand drills were the Ingersoll, and Bromfield-Ingersoll. 
We do not fee} inclined to give space to the details of the 
competition as set forth in the paper, for the reasons 
stated; in addition to which the meter used for measur- 
ing the air delivered was far from beyond question. In 
the discussion by which the reading was followed there 
was expressed the opinion that hand work was as cheep 
as power working, although the latter was naturally 
more rapid. The advocates of the power drill said that 
the users did not act to the best advantage, inasmuch as 
they did not work with sufficient pressure in using only 
60 to 70 Ibs. air pressure per square inch. 

The summer meeting of the institution will be held in 
Liverpool during the last four or five daysin July, ** 
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‘COMING TECHNICAL MEETINGS. 
Engineers’ Club of Dututh. —April 11. BSecy,, M. W. 


Lewis, 

Engineers’ Club of Kansas City.—April 13. Rooms, 
Baird Building, Seev,. 1, Goldmark, 

Civil Enyineers’ Club of Cleveland,—April 14. Secy., 
AH, Porter, 0 Enelia Ave. 

Denver Society of Civil Engineers ,—April 14, “Proper 


Use of Metal in Bridges” Seev,, Geo. H, Angell, 
Enginecring Association of the South. —April 14, Becy., 
thon MH, Lanoretn, Vancernit Unt. ersitv, Nashville, fenn, 
Engineers’ C lub of St. Louis. —April 15, Secy, + Arthur 
Thatcher. Room 8 +1, Odd Fellows’ nullding, 
American Water-Works Association,.—Annual meet- 
ing, April 14-17, Continental Hvtel, Philadelphia, Secy,, J. M. 


Div n. Elmira N.Y, 

American Society of Civil Engineers .—April 15. An- 
nual meeting, May 20, at Lovkout Mt., Tenn, Secy., Francis 
Collingwood, 1z7 K, 2d St,, New York. 

Engineers’ Club of Cincinnati,—April 16, Secy., J. F. 
Wiisen, 

New York Railroad Club.—April 16, Rooms, Giisey 
House secy., WH, G, Prout, 

Engineers’ Club of P hiladelphia,—April 18. Secy., 
Howard Murphy, 1122 ¢rard ot, 

Western Railway a tub,—April 21, Rooms, Phenix Build- 
ing. Chieave, Seev., 1» © peamne. 816 Rookery Bidg, 

Engineers’ Society oF Western Pennsylvania ,—April 
Qi, sees. S. MY Wiekersfam, (itiabure, Pa, 

Boston Society of Civil Engineers .—April 22, Secy., 
Ss. K, Pinkham 

Association of Cleil Engineers of Daltllas,—May 1, 
Se-y,, E, K. Sinoot, $038 Come erce st, 

Northwest Railroad Club, —May 2, Secy,, H. P, Robin- 
sen, ot, Paul, Minn, 

Chil Engineers’ Society of St, Paul.—May 4, Secy., 
c, L, Annan, 

Western Society of Engineers.—May 6. Secy., J, W. 


Weston, 38 La saile ot, Chv age, 
Engineers’ Club of Minneapolis,--May 7. Rooms, 
Public Library Bldg. Seey,, F, W. Cappelen, 


Technical society of the Pacific Coast,—May 8, Secy., 
«), von Geldern. 519 Mark et St. San Francisce 
Civil Engineers’ Association of Kansas.—May 18. 


neoy. -i, ¢. Hermng. Wienttia, Kan, 
New England Railroad Club. —May 18, Becy., F. M. 
Curtis, 


Tuatarestede. Track and Bridge Association,—May 
15, seey,. 1, W, Meeker, st, Paul, Minn, 


WE give up “considerable space in 1 this i issue to a 
letter describing another suggested solution of a 
problem which seems to have fascinated a good 
many engineers, from ZERAH COLBURN down, but 
in which as yet practically nothing has been ac- 
complished, viz., the substitution for subaqueous 
tuinnels of some form of bouyant subaqueous tubu- 
lar bridge. Another suggested application of this 
same idea, worked out in somewhat more detail, 
was described and illustrated in our issue of Feb. 
28, 1891. The publication of both of these articles 
was contrary to our general rule, which is to give 
up no space to the suggestion ot untried novelties. 
But the particular problem to which both of these 
articles are devoted is one of such possible im- 
portance as to warrant such exception. It is un- 


deniable that the difficulties which impede the 


construction of such floating tunnels are purely 
practical; theoretical difficulties there are none. 
Even the practical difficulties are as yet hypo- 
thetical, in the sense that they have not yet been 
affirmatively shown to be serious by the failure of 
attempts to overcome them. It is only recently 
that iron and steel has become so cheap, capital so 
abundant, engineering plant so perfect and quick 
transportation so imperative that such projects 
could have been reasonably undertaken. But 
the number of different localities where ready 
and cheap subaqueous transit for short distances 
is a great desideratum is now great, and under 
the other conditions of to-day we are unable to 
see why an enlargement of engineering resources 
by the successful construction of some floating 
subaqneous tunnel-bridge may not be hopefully 
locked for. The practical difficulties and dangers 
are beyond doubt great, and in a large measure 
unforeseeable, but that they are insuperable, or 
even more serious than many other difficulties 
which have been completely overcome, we cannot 
believe. To mention only one possibility: Long 
lines of water pipe have before now been pushed 
out over water from the shore, being made to float 
merely by a plank over the end, and then gently 
and securely lowered to the bottom by the admis- 
sion of water. Why may not a larger tube, which 
is in effect a tunnel, be constructed and lowered 
upon previously prepared supports in the same 
way? Insome respects it would be easier to do 
this with a large tube than a small one. 





IF the late tempest in a teapot over the fate of ; 


a few Italian cut-throats and assassins of the 
lowest class shall have two effects it will not have 
been in vain. It ought to lead to a more liberal 
policy in regard to our naval and coast defenses, 
and (what isstill more important in the end) toa 
radical revision of the conditions on which we ad- 
mit immigratiou. The wealth of the United 
States was assessed at nearly $50,000,000,000 in 
1880 and had nearly tripled in 20 years. Its 
actual aggregate in 1891 is probably very 
near to twice the great sum named, of 
which $100,000,000 would be just atenth of one 
per cent., and with this sum once appropri- 
ated to that special end, we could build a very 
respectable navy, which a much smaller yearly 
sum would maintain and keep our ccast impregna- 
ble to attack by any power or combination of 
powers, in connection with other coast defenses. 
The confidence which Americans seem to have in 
mere latent strength as a sufficient protection may 
yet lead to an otherwise needless war, and a severe 
national humiliation. Americans do not seem able 
to realize that the sickliest pauper with a pistol in 
his hand is more than a match for a giant with 
money enough in his pocket to buy out an armory, 
if the latter is foolish enough to let the pauper 
‘‘get the drop” on him. 





SIMILARLY, Americans seem as yet unable to real- 
ize the serious change which has taken place both in 
the quality of our immigration and the conditions 
controlling it. From the beginning of settlement 
until within a couple of decades ago **natural selec- 
tion” was our sufficient safeguard againstan objec- 
tionable class of immigration. It took considerable 
money, considerable endurance, considerable self- 
reliance and pluck toemigrate to the United States, 
and only those having these qualities did emigrate 
to it in considerable numbers. Latterly these con- 
ditions have all changed. It takes hardly any time 
or money, or endurance, tocome over here. Em- 
ployment at rates which seem high to European 
peasants is more easily obtained tian ever, and, as 
a consequence, while the desirable class of immi- 
gration iscoming here in greater volume than ever 
before, an undesirable and degraded class is coming 
here in hordes who never ceme before at all. From 
a purely material joint of view this class of immi- 
grants is useful to us, as were the Chinese, but there 


is precisely the same objection to such immigration 
as there was and is to the immigration of Chinese, 
which an overwhelming majority of Americans 
now see was wisely checked. Even though we 
opened fewer mines and built fewer railways, the 
privilege of emigration to this country should be 
treated as a privilege, and accorded only to the 
decent, the intelligent and the law abiding, or at 
least to those who appear to be such. 
iiaiicelapcienae 

A RATHER unusual controversy between archi- 
tects, and not a very savory one. has arisen over 
the proposed new cathedral of St. John the Divine. 
It will be remembered that about two years ago, 
competitive plans for such a cathedral were invited, 
a select list of prominent architects being guaran- 
teed in advance a small sum to cover the cost of 
their drawings, and the rest of mankind being in- 
vited to send in plans ‘‘ on spec” if they chose to 
do so, for certain specified and very moderate 
premiums. The opportunity was one to stimulate 
the ambition of any architect, and when the time 
came for opening the plans it was found that 61 dif- 
ferent designs had been tendered, out of which four 
plans were selected as particularly meritorious. In 
accordance with the terms of the contest, the authors 
of these four plans were requested to prepare more 
elaborate and detailed drawings, for a stated and 
moderate compensation, as a preliminary to a final 
selection. Of the four plans thus selected, only 
one, if we remember correctly, was by an architect 
who had been specially invited to compete, and of 
the three others, one was signed as by ‘“‘HEINS & 
La FaraGe, W. W. KENT,” the first named being 
a firm of young architects practicing in this city, 
and the last named another young architect 
practicing here on his own account. 

When the more detailed plans came to be 
opened according to program, they were found 
to be signed only ‘‘ Heins & La Farge,” and it was 
generally supposed that, for reasons satisfactory 
to himself, Mr. KENT had withdrawn from the 
special partnership. A few days later, however, 
the following letter from Mr. KENT was made pub- 
lic : 

To the Rev. Dr. Morgan Dix, Chairman of the Building 
Committee of the Cathedral of St. John the Divine. 

DEAR Sir: I noticein the description appearing in some 
of the newspapers of the several plans for the proposed ca- 
thedral submitted for final competition that my name 
does not appear in connection with those of Messrs, He'ns 
& La Farge appended to our joint designs. 

To prevent any misunderstanding, I wish to say that 
my relations with those gentlemen remainin all respects 
the same as when the preliminary plans were submitted, 
namely, those of an equal partner in the enterprise. 

Wishing toleave entirely unembarrassed any action 
the committee may take upon the plans, I simply wish to 
correct what appears to bea mistaken impression as to 
their originand ownership. I have the honor to remain 
very respectfulty yours, WILLIAM WINTHROP KENT. 

To this letter no reply or denial has been at- 
tempted by Messrs. Heins & La Farge, so far as 
known. 





WE know nothing about the interior merits of 
this controversy. Noone can but the three part- 
ners themselves. It may or may not be that some 
one or two members of the ‘triple alliance” did 
more than their share of the work, or did all of 
the really important work. It may still more 
probably be that some one or two members now 
think they did this or had that fact reveeled to 
them as in a vision after their plans had been un- 
expectedly successful, and thus justify themselves 
for what is apparently an attempted ‘‘freeze-out.” 
But the facts remain that they went into the com- 
petition jointly, for they signed the plans jointly, 
and that, after their joint plan had won success. 
two of these partners have without the consent of 
the third attempted to appropriate the. entire 
credit to themselves, ard have given them out 
to the public as by themselves alone. As such, 
the procedure is, from any point of view. a 
disgraceful one, and the offense has been ag- 

gravated since the publication of the letter by 
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rushing the plans into print as by ‘“‘Heins & La 
Farge” only, without any intimation that a 
third architect had shared in their preparation, 
and without any delay to await the issue of the 
legal proceedings which, we are informed, have 
been begun. Even had Mr. Kent given a formal 
consent to the withdrawal of his name, the pro- 
cedure would have been a suspicious one, for it is 
always possible for any two members of a partner- 
ship of three to gradually ‘‘freeze out” a third, or 
make it so disagreeable for him that he will 
‘‘ voluntarily” withdraw. It is hardly conceiv- 
able that a young architect who had had part 
in such a success would ‘“ voluntarily ” withdraw, 
except under pressure of such a ‘‘freeze-out.” But 
it now appears that there was not even the form 
of a prior withdrawal. The procedure is almost 
as silly as it is unfair, moreover, because it prac- 
tically excludes the plans altogether from all 
chance in the competition. Noone is likely to 
choose them with such a cloud upon their title, 
nor to wish those to become architects of a 
cathedral who are open to reasonable suspicion of 
gross unfairness. Taking the most favorable view 
possible of the circumstances, that Mr. KENT con- 
tributed little or nothing to the success of the 
plans, there was credit enough and to spare for 
all concerned in such a success; a mere sugges- 
tion, which added only one per cent. to the merit 
of the plan, may have added the decisive one per 
cent., which gave it the preference over the next 
best plan, and it is contrary to every generous in- 
stinct that he who was welcomed to a share in 
the struggle should not likewise be welcome to his 
share of the triumph. 





A GENERAL INDEX TO ENGINEERING NEWS, ex- 
tending from the first issue of Volume I., in 1874, 
to the end of Volume XXIV. (July-December. 
1890), is now in press, and will be issued as soon as 
possible, in a separate small volume handsomely 
bound in cloth, which will be sold at $1. It will 
prove a valuable work of reference even for those 
w hose files are not complete. 


Railway Construction in the States East of 
Chicago. 





We present with this number of ENGINEERING 
News the fourth annual issue of our map and 
statistics showing the progress of railway con- 
struction in the states east of Chicago. The 
figures here given show that, while there has been 
a considerable decrease from the totals published 
with our last preceding map of this section, yet 
taken as a whole construction is quite active. The 
following table gives by states the mileage in the 
various stages of construction: 


Track laid... Under con- Located Projects 


To date tractor orunder of some 

States. 1890. in 1891. construction. survey. promise. 
Maine. . 37.75 ‘~ 4 83 281 
Ie Bisco 25.04 44 3 
Webcexks's 14.26 7 4 416 
Mass..... 14.6 4 47 Me 
i: Bécucée 6. 4 ; 19 a 
Conn. cee 25 a 
ee tcens 65.01 248 422 312 
a Wesigs< 47.83 47 ol 48 
| Pe noes a 10 
, ee 42 98 213 
, ae 230.74 5 284 692 288 
Ohio..... 209.94 61.4 207 577 333 
| 81.94 8 43 289 595 
Mich .... 159.65 38 439 652 
934.82 78.4 1,066 2,845 2,781 


Comparing these totals with those published with 
our last preceding map of this section, we have the 
following results at the two dates named : 

——Track laid.-~ Under 


Year Portion con- Under 

prev- of i= struc- sur- Pro- 

ious. todate. tion. vey. jected. 
Apri) 12, 1890...... 1,148 49.2 1.309 «63.519 83,147 
April 11, 1891...... 935 78.4 1066 2,845 2,781 
Inc. or dec .1991.—213 + —M2 — 674 — 366 


per cent. — 18.55 + io — 18.56 — 19.09 —11.63 

In addition to the above we have also collected 
figures showing the _progreas of work in Ontario 
and the Eastern Provinces of Canada, and in the 


three Southern States shown wholly or in part 
upon our map. These are given in the following 
table: 


~-Track laid. -- Under Located Projects 
To contract and of 
date. 6r con- under some 
1890. in 1891. struction. survey. promise. 
Canada 71.3 9 200 &38 1,082 
. ra 60 148 522 263 
W.Va 95.5 32 282 131 171 
Bl eewei 185.3 3 490 bus 
578.33 101 663 1,981 1.991 


While, as before stated, these figures exhibit a 
c onsiderable decrease from those published a yea: 
ago, yet, on the whole, they show a very favor- 
able activity in railway construction in this sec- 
tion of our country. It is to be remembered that 
they are published shortly after one of the most 
severe financial stringencies of the last decade, 
and are compared with figures at the opening of 
a year of more than usual industrial activity, and 
during which more miles of new railway were 
built than at any time since 1887. In order to 
make a just comparison of the activity at the two 
dates, it is necessary to study the lines in detail. 

We find that very little active construction is in 
progress in the New England States. In hnes pro- 
jected and under survey the State of Maine takes 
the lead with over 360 miles to its credit, and is 
followed next by Vermont with 60 miles. 

The most important line shown on our map is 
the extension of the Lehigh Valley R. R. to Buft- 
falo, comprising 150 miles of double-track rail- 
way. Work is now actively in progress on its en- 
tire length, and it is probable that a large amount 
of track will be laid this season. The object of 
the road is to give the company an outlet for its 
coal at Buffalo. Its completion, together with the 
construction of the proposed line into Phila- 
delphia, which is probably not many years in the 
future, and the completion of the New York City 
terminals, will make the Lehigh Valley one of the 
most important systems in this section. 

Another double tracked line of considerable 
length now practically graded is the 50-mile cut-off 
of the Pennsylvania R. R., from Downington, Pa.- 
to Morrisville, N. J. This line is being built to ac- 
commodate the through freight traffic, thus avoid- 
ing switching delays at Philadelphia. It will be 
seen from this that the states of New York and 
Pennsylvania not only have a large mileage of new 
railway enterprises under way, but that this mile- 
age includes some of the most important railway 
enterprises in the Eastern States. Among the other 
important lines under way in these states may be 
mentioned the surveyed extension of the Elmira, 
Cortland & Northern from Camden to Watertown, 
N. Y., 60 miles ; the Herkimer, Newport & Poland, 
surveyed from Poland, N. Y., north into the Adiron- 
dack Lake region; the Saratoga, Johnstown 
& Western, surveyed from Saratoga to Utica, 
N. Y., 75 miles, and the Rome & Carthage, 
surveyed from Rome to Carthage, N. Y., 56 miles. 
In Pennsylvania the Titusville, Cambridge & 
Lake Erie R. R. has a line partly graded from 
Titusville to Erie, Pa., 50 miles, and the grading is 
well advanced on the extension of the Pittsburg, 
Shenango & Lake Erie, from Dixonburg to 
Girard, 26 miles, The Pennsylvania, Poughkep- 
sie & Boston has a line located between Slating- 
ton and Harrisburg, 101 miles, but will probably 
do nothing toward construction this year. Among 
the other surveyed lines are the Cumberland 
Valley R. R., Fort Loudon to Mt. Dallas, 
46 miles; the Western New York & Penn- 
sylvania R. R.. Newcastle to Oil City, 43 
miles; the Pennsylvania. Lehigh & LEast- 
ern R. R., Port Jervis, N. Y., to Tomhicken, 
Pa., 100 miles, and the New York, Philadelphia & 
Chicago R. R., Franklin to Clearfield, 90 miles. 
This last enterprise is generally considered to be 
in the interest of the Beech Creek R. R., now leased 
to the New York Central & Hudson River R. R. 
All interest in the enterprise, however, is denied 
by the officials of the Beech Creek Co, 


In the states of New Jersey and Maryland con 
struction is not very active. The most noticeable 
of the lines included within their limits is the old, 
partly graded Baltimore & Drum Point R. R., and 
the prospects are not flattering for the early com- 
pletion of this. 

The most tmportant work under way in Ohio is 
the line being built by the Baltimore & Ohio R. R 
from Chicago Junction to Akron. That this line 
will have a considerable effect upon the company's 
position in the through business from Chicago to 
the coast seems probable. The Baltimore & Ohio 
already has one of the easiest lines across the Alle- 
ghenies to Pittsburg. From Pittsburg to Akron 
the Pittsburg & Western R. R. will, when the 
various contemplated improvements are made. give 
the B. & O. an easy line for freight transport. The 
new line will connect from Akron with the Chic- 
ago line of the B. & O., and thus a new through 
line from Chicago to the coast will be formed, with 
a considerable saving in the matter of grades. 
Just how cheaply the new line can handle freight 
cannot now be said; but it seems probable that 
it can be done at a less cost per ton mile then by 
the present line through West Virginia. 

Of the other lines in Ohio, the Columbus, Lima 
«& Milwaukee R.R. is now grading between Lima 
and Detiance: the Lancaster & Hamden R. R. is 
rapidly grading several lines in the central and 
southern portions of the state, and there are several 
other short lines upon which work is now in pro- 
gress. The Cleveland & Marietta R. R. has a line 
surveyed from  Kimbalton to Loudonville, 68 
miles, and the Sandusky, Columbus, Lake Erie & 
Southern R. R. has a line located from Sandusky 


to Columbus, 108 miles. Construction in Indiana 


is confined to the portion of the Findlay. 
Fort Wayne & Western lying within that 
state and to a short line into the coal 
fields near Brazil. In the northern part of 


the state the Wabash R. R. has a line projected 
from Butler to Chicago, and the Lake Shore & 
Michigan Southern Ry. has surveyed another 
from Charleston to Fayette, O., 150 miles. 

In Michigan the work is confined to the west- 
ern and northern portion of the state. The Man 
istee & Northeastern will probably complete its 
line to Traverse City this season, and the Manistee 
& Grand Rapids is building south from Manistee. 
The Chicago & West Michigan has a line located 
from Traverse City to Charlevoix, and will prob- 
ably build in the near future. 

The most important line under way in West 
Virginia is the extension of the Norfolk & 
Western R. R. from Elkhorn to Ironton, O.. 195 
miles. Grading is well advanced on this road, 
and tracklaying is now in progress. The West 
Virginia & Pittsburg R. R. is grading exten- 
sions into the mineral lands, and the West Vir- 
ginia Central & Pittsburg has resumed work on 
its extension from Elkins south. Tracklaying is 
also in progress on the branch of the Ohio River 
R. R. from Ravenswood to Spencer. 

The largest portion of the work in Virginia lies 
outside the limits of this map, and will be described 
in our map of the Southern States, to be issued 
shortly. In Kentucky there is very little active 
construction and the various lines are sufficiently 
described in our detailed list, The same is true of 
the portion of Canada shown on our map. The 
prospects for construction in the Dominion are not 
better than they were one year ago. 

Considering the work as a whole, it is probably 
fully as active as the condition of affairs 
will warrant. The majority of the lines being 
built will prove a benefit to the region through 
which they run. The only paralleling schemes of 
any importance are in Northern Indiana, and 
these have not advanced beyond a preliminary 
survey. In general it may be said that a large 
proportion of the lines shown on our map will 
develop new industries and resources, and will 
help toward the general prosperity of the country, 
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CORRESPONDENCE, 


Suggestions fora New Type of Subaqueous 
Tunnel. 


New York, March 31, 18¥1. 
To THE EDITOR OF ENGINKERING News: 

Sir: The writer approaches with great diffidence the 
subject of this letter, the suggestions being of such a 
nature as may probably earn for bim the reputation of 
acrank. He proposes, so far as he 1s aware, an entirely 
new departure ina branch of engineering of universal 
interest, viz., the connecting by railways of places divided 
by expanses of water more or less impassable by ordinary 
methods of bridging and tunneling. 

The system herein proposed is based primarily on the 
assumption that, for all practical ;urposes, at a certain 
dopth below the normal surface of the sea, scy 49 ft., all 
the disturbing forces of the waves in the greatest storm 
cease to act to any appreciable extent, and the water from 
that point down is, to all intents and purposes, motionless 
at all times; for the possible existence of deeper currents 
in such a place as the Hritish Channel, for instance, if ap- 
preciable at all, would be so slight as to be easily pro- 
vided against and vastly less complicated tn their dynamic 
effect than the strains that have to be calculated on for a 
suspension bridge subject to enormous wind pressures in 
hurricanes. or gales traveling at the rate of 8) miles an 
hour. A steady water current of even 5 miles per hour, 
which is hardly possible, would have very little injuri- 
ous effect on a long tube, necessarily possessing a 
considerable degree of elasticity. Suppose, therefore, that 
a watertight tune could be held in suspension at that 
depth by suitable means; a tunnel of the simplest and 
cheapest construction, without the expense of boring, 
could be made where at present, from vari us causes, it 
would be both costly and inconvenient to construct either 
abridge or tunnel in the ordinary way. Itis not pro- 
posed in this paper to do much more than broach the sub- 
ject in a general way, and the sketches given are little 
more than diagrams to illustrate the idea, which, if con- 
sidered worthy of discussion at all, may be developed in 
detail hereafter. But the writer believes he has made 
calculations enough to prove that a tunnel so construct- 
ed would be in every way better and safer and cheaper 
than any bridge or tunnel yet proposed for such places as 
the English or Irish channel. 

The sketches given show a double tube of iron for a 
double-track road, divided along the center both for stiff- 
ness and safety, as in this way the most fearful accident 
to one side of the tube would not sink it by the admission 
of the water. The tubes are bolted together in any de. 
sirable lengths, and instead of resting on supports their 
displacement and consequent buoyancy cause them to be 
suspended upward from the supports, if such a term may 
be used, The supports here shown are iron screw piles of 
suitable dimensions, the tube being at a depth of, sav, 40 
ft below the surface of the sea. The ventilating shafts 
shown may also be placed wherever desirable and suit- 

ably secured with stays, as the horizontal force of the 
waves in mid-sea is not great. But these shafts are 
merely a suggestion that may or may not be found prac- 
ticable; they do not in any way constitute an essential 
feature of the tunnel, and the tunnel itself may have any 
desirable grade from the center to the shores for efficien t 
drainage 

Before proceeding to show the capability of such a 
structure to sustain any pressures or weights that may be 
needed, | will say a word with reference to the first nat- 
ural objection that will suggest itself, and, as far as I can, 
now see, the only one that can be advanced to such a tun- 
nel, #. ¢., the supposed rapid deterioration of iron or steel 
under such conditions by the corosion of seawater; but 
while admitting this difficulty to exist in some cases, I do 
not think it is a fatal one. Iron may be protected in 
various ways more or less costly and practical, but sup- 

posing the other advantages of such a structure to be 
admitted, the question narrows itself down .oone of ex- 
periment as to the best means of effectually protecting 
iron when e: posed to the action of seawater, by any pro. 
cess of coating, with any substance that would be more 
or less effective in that way; and, further, the writer 
doubts if under the conditions described the iron would 
be seriously affected at all, because it is well known that 
iron ships in afew months get so covered with aquatic 
growth below the water line as to seriously affect their 
speed and necessitate periodical removal of such growth, 
it is therefore not unreasonable to suppose that the 
tubes in question, ata depth of 40 ft. below the surface, 
would be subject to the same conditions of growth, and 
in course of time, with the accretion of sediment, encase 
themselves in a perfect covering of considerable thick- 
ness, enough for their own protection. 

We will now pass to the consideration of ¢he stability 
of such a structure under the weights and strains it would 
be called upon to sustain, Suppose we take a section of 
50 ft, of the form shown in Figs. 1 and 2, made of a white 
east-irop outer skin 2ins. thick, with all the necessary 
interior trussing of wrought iron, longitudinal and other- 
wise, witn track laid, and hned on the inside of its truss- 
ing throughout with sheet iron, forming a double skin. 
Its weight all complete would not exceed 60 tons which, 


with a cubic capacity of 35,850 cu. ft.. would give a buoy- 
ancy in seawater of 958 tons, certainly more than sufficient 
to insure steadiness under the heaviest train of locomo- 
tives ever yet built. This excessive buoyancy is merely 
stated to show beyond question the strength and stability 
of the structure under any possible Joad, but in practic .1 
construction it would be found expedient to considerably 
increase the weight of the tube with a heavy lining of 
concrete and ballast on the track throughout soas to de- 
crease the strain un the chains and the anchorages, which 
can be thus regulated to any degree. 

Now, provided that the tubes are so constructed as to 
resist bending upward between the supports, and pro- 
vided the supports themselves are of sufficient dimensions 
to resist such an upward strain, we have practically a 
reversed suspension bridge truss, supported at all points 
from without, and as safe as though lying on the ground; 
safe from strain of wind and weather, or other element of 
uncertainty. The side chains would provide against pos- 








Fig. 2. 


sible deep-sea currents, being anchored to a separate row 
of screw piles on either side of -he main central line, 
which’ would represent, in a measure, the wind stays of 
suspension bridges. There is very little question that the 
joints of lengths or sections can be made water-tight un- 
der a head of only 40 ft., and the tunnel would be no ob- 
struction whatever to the navigation of the heaviest iron- 
clad afloat. 

A brief outline may here be given of the method pro- 
posed for screwing down the piles, the question of their 
uumber being immaterial and governed only by economi- 
cal considerations. Spaced 50 ft. apart in three rows we 
would need approximately 6.900 piles for the 22 miles 
across the British Channel, their size and length being 
regulated merely by the strain they would be required to 
withstand, and the nature of the soil into which they 
would be driven. As I will show, neither the depth of the 
water nor the size of pile need be considered a ser- 
ious difficulty, within reasonable limits. Suppose a hol- 
low cast-iron screw-pile, 3 ft. in diameter, to be 
screwed 20 ft into the bed of the channel, 
in 150 ft. of water, and to project 5 ft. above the 
ground, this pile would be 25 ft. long, and made strong 
enough io withstand torsion, and furnished with its pro- 
portionate screw flanges. Suppose a large square iron 
punt, capable of carrying 8 or 10 lengths of such tubing, 
suitably jointed, with the necessary derricks and machin. 
ery for hoisting and lowering them through a large hole 
in the center. The punt would be anchored at the four 
corners over the site of the pile, which would be lowered 
and jointed together at the top until the bottom was 
touched, when the capstan head would be fixed, consist- 
ing of two girders, say 50 or 100 ft. long, hinged 
vertically, and attached at their outer ends to two 
steam tugs provided with detachable, curved or 
one-sided cutwaters enabling them to turn in any 
circle, We have here power unlimited for screwing down 


any size of pile to any depth (the water-jet being used 
down the center of the pile to the flanges), and when 
screwed to the required depth the upper iengths would 
be detached and hoisted successively for use on the next 
pile. In short, as we need to bore a very large hole, we 
use a very large gimlet of the simplest construction. 
The sections of the tunnel itself, in any desirable lengths, 
being put together on shore and closed temporarily at 
both ends, so as to be floated into position, would then be 
sunk by the admission of water to any extent and bolted 
on in succession as fast as the supports could be screwed 
down. The temporary ends would then be removed from 
the interior and the water pumped out. 

‘The question of the anchorage and attachments, though 
perfectly simple of execution, in the opinion of the writer, 
and possessing ample guarantees for reasonably perfect 
safety, can hardly be demonstrated to be so from lack of 
trustworthy data in that particular line; that is to say, 
screw piles are ordinarly intended to bear weights from 
above, while in this case they would be wanted to with 
stand a force tending to tear them out of the ground. In 
the first place, however, it must be borne in mind that this 
force would ve reduced to what was barely 
necessary to support the weight of passing trains 
by making the tube itself as heavy as possible 
with a due margin of safety. What force mus? 
we then estimate to be necessary with a straight pull to 
draw out a screw pile, say, 3 ft. in diameter, with flanges 
projecting 18 ins. or more all round, and driven to a depth, 
say, of 20 *t. into the ground? The writer confesses that 
he is unable to approximate it very closely; but he, ne er- 
theless, believes that even with all its length in compara- 
tively soft mud in the bottom of the sea it would have a 
resistance greater, almost, than could be brought against 
it by the power of man, and so much greater than the 
comparatively few tons that would be applied to it under 
the conditions considered as to remove entirely 
all fears on this head. The smooth piles, 1 ft. in diame 
ter in the foundations of London Bridge bear each a 
weight of 80 tons. Their resistance in the opposite direc 
tion would not be much less, so a flange area as above, 36 
times that of the smooth pile, would on this assumption 
alone resist a pull of about 3,000 tons; while the chains 
holding the tubes might be as many as 5) in number, if 
desirable, attached to 3 or more piles for each 50 ft length, 
and certainly capable of being proportioned to withstand 
it. Should any of these anchorages yield slightly at any 
time or break, the section affected could be closed tem- 
porarily and filled with water, thus relieving the strain 
and permitting repairs. 

The principal advantages claimed for this proposed sys- 
tem are: 

1 Simplicity and rapidity of construction. 

2. Natural lighting and ventilation, if desired, by shafts 
to the surface at any desirable distance apart, serving also 
as a means of communication with the surface for repairs, 
or in case of accident, and lighting or marking the posi- 
tion of the tunnel; these shafts as before stated being op- 
tional, not essential. 

“3. Economy in pumping any leakage from a depth of 5) 
ft. as against the enormous depths necessary in an under- 
ground submarine tunnel of ordinary type. 

4. The easy grades necessary to reach so slight a depres - 
sion, no extended tunnelling on land or heavy terminal 
expenses for property being incurred. 

5. Economy in cest of supports as compared with the 
costly foundations for a bridge in a similar position, 
while the tunnel causes no obstruction whatever to navi 
gation. 

6. Economy in first cost of the entire structure, the 
actual amount of iron-work being vastly less than for a 
bridge. 

7. The comfort of travel, this being vastly superior to 
that through ordinary tunnels and the safety greater 
than that of a bridge subjected often to varying strains 
from gusts of wind of enormous force. Even supposing 
any accident either from the inside or the outside of the 
tunnel, so lovg as both the skins cf both the tubes were 
not pierced, the tunne! could not sink. 

8. In conclusion it may be remarked that this form of 
tunnel completely overcomes the strategic objection 
brought aguinst an underground tunnel between England 
and France, as the fleets of either nation would have per- 
fect control over it, it being easy to flood a section or 
destroy any part or the whole of it with torpedoes from 
above, while its terminal points would be within easy 
range of guns from the sea. Of course, if the tunnel were 
being built as a means of offence or defence this would be 
a decided disadvantage, but it is not, and would not be 
destroyed except under the most pressing necessity, in 
which case it would be no worse off than a bridge. 

Such, then, are the suggestions which, if admissible in 
their present form, may at least contain the germ of 
thought for further development, and it is with this hope 
only that the writer presumes to make public a proposal! 
which even to himself seems visionary in view of its won- 
derful possibilities of adaptation in other situations than 
that named above, as, for example, to life saving or signal 
stations at sea, lighthouses under water with electric 
light machinery and a simple tubular stairway communi- 
cating with a gallery above the surface, and the light pro- 
jecting on alight pole to any height, the lighthouse teing 
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placed in comparatively deep water, instead of being 
actually on the dangerous shoals or rocks. Many other 
uses will suggest themselves, almost too good to be true, 
even in the progressive engineering of the nineteenth 
century. If, then, we can overcome a natura] amount of 
prejudice against innovations generally, and this form of 
ecnstruction can be proved at least reasonable, cap any 
one suggest a reason why it should be any more danger- 
ous than the suspension bridges which we cross every 
day? J. T. Forp, Assoc. M. Inst. C. E. 





The Stand-Pipe Failure at Temple, Tex. 





TEMPLE, Tex., Nov. 1, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: The new steel stand-pipe at Temple, Tex., burst and 
fell about 2:30 a. M. on Oct. 25, 1890. The stand-pipe had not 
peen received from the contractor, but had been filled by 
the water company several days previous to the accident 
for the purpose of testingthe work. The outside acaffold- 
ing had not been removed, as the contractor was engaged 
in calking up a number of leaks near the bottom of the 
stand pipe, and had another coat of paint to add before 
the completion of the work. 

The following description is taken from the plans and 
specifications, checked by notes on the ground after the 
wreck. The stand-pipe was 20 x 120 ft. high. The bed- 
plate was ’/;,-in. thick and beginning at the bottom, the 
side plates were as follows, there being 24 rings, each 5 ft. 
high: 


Thickness of 


Section. Number of rings. plate, ins. 
) ; ’ 
3 2 . 
: it 
5 3 7 
6 4 $/s6 
7 4 % 
» 4 a 


16 

All vertical seams were double riveted, the horizontal 
seams on the first and second sections being also double, 
and all other horizontal seams single riveted. The angle 
iron connecting the sides to bedplate was 6 x 6 « % in. 
double riveted to both plates with 1-in rivets spaced 2% 
ins. between centers. Also an inside ring of 24% x 2% » 
&16-in, angle iron 65 ft. from the bottom, and an inside 
rim at the top of 3 * 3 x 5-16 in. angle iron were riveted to 
the side plates. 

Twelve 1%-in turnbuckle anchor bolts extended from 
cast lugs on the tower to bottom of foundation. A man- 
hole 20 < 20 ins. and a 6-in. flange water connection, both 
cast-iron, were riveted on at bottom of stand-pipe. The 
specifications cali for a foundation of concrete composed of 
«‘three parts broken stone, two parts of sharp sand and 
one part of fresh cement.” The top diameter of found- 
ation was 22 ft., the bottom diameter 34 ft., and the depth 
6ft. The concrete rests on a soft white clayey limestone. 

The quantity of plate metal called for is “ steel, 60,000 
Ibs. tensile strength, free from flaws or blisters.” 

The failure was attended by an explosive sound, fol- 
lowed by the noise of the rush of water and the fall of the 
stand-pipe and neighboring structures. The tower being 
located at the highest point in the residence portion of the 
city, and being full of water at the time of failure, the dam. 
age to property was severe. Besides the general destruc- 
tion of outbuildings, one residence was lifted bodily and 
badly damaged by the water, another being crushed and 
subsequently destroyed by fire. A man occupying the 
latter building died from burns received from an over- 
turned lamp. 

The lower third of the tower was totally demolished, 
and the plates were thrown in a torn mass 50 to 60 ft. east- 
ward, a few fragments being carried in other directions. 
The remaining portion, 80 ft. in length, fell to the west. 
ward, collapsing as it struck. 

As yet no definite cause for the failure has been proved. 
The theory that the stand-pipe was destroyed by dyna- 
mite, based mainly on along gash near the southeast 
edge of the bedplate, is without foundation, as this and 
another similar fracture of the bedplate were made by 
the edges and corners of falling plates which may be 
readily found. The most plausible explanations are 
based upon the failure of plates in which the unequal set- 
tlement of the foundation may have had some influence. 

The character of the wrecked plates cannot be better 
described than by quoting from the description of the 
Gravesend water tower failure given in ENGINEERING 
News, Vol. XVL., p. 264: 

An inspection of the wreck shows a most wonderful 

istortion of 


rending and d metal.. The entire bottom or 
wider part of the tower is torn to pieces and large frag- 
ments of the plates were ted to a distance of 50 to 
60 ft. from the foundation. tes themselves form a 


aualty sokel showi ween tal On 
are a wu av metal. n 
the other z a eee Of the plates are broken in a 


manner showing a brittle, almost glassy structure, and 
others present a much 


edge, with long, 
dagger- projecting points. 
So far as I know no inspection was placed upon the 
materiul or workmanship. 
Ripley & Bronson, of St. Louis, Mo., were contractors for 
the entire structure. Thomas & Gorman, of Houston, Tex., 
who have erected a number of stand-pipes in the state, 





were sub-contractors for erecting the Temple tower, the 
foundation having been put in by local parties. 
W. D. Perrer. 

{A note concerning this stand-pipe failure ap 
peared in our issue of Nov. 1. The Gravesend stand- 
pipe was 250 ft. high. It was 16 ft. in diameter for 
50 ft. from the bottom, then decreased to 8 ft. in the 
next 25 ft.in height, and continued of the latter 
diameter to the top.—Ep. ENG. NEws.} 





Radial Truss Bridges. 


BALTIMORE, Md., March 24, 1891. 
To THE EDITOR O¥ ENGINEERING NEws: 

Sir: Talkingabout Mr. PEGkAmM’s carefully designed 
radial truss bridges with curved top chords, recently il- 
lustrated and discussed in your valuable paper, did you 
ever see the “great and only original’’ radial truss as 
drawn and set forth inthe enclosed copy of my expired 
patent No. 128,'49 of June 25, 1872? 

The language used in Claim No.1, and in those por- 
tions of the specification within the red lines, seems to 
state clearly the arguments for the radial truss of to-day, 
although these arguments were written nearly 20 years 
ago, in the days of short panels, straight top chords and 
double intersections, and I would suggest that you repub- 
lish them, together with Fig.1 of the patent, for the 
benefit of all coacerned if you can find the space in your 
very useful columns. 

I was unable to make the radial principle “go” in those 
early days even with the full-hinged joints, which were 
then coming into use (please consider this as my apology 
for the old-faghioned joint boxes shown in my patent), 
because there was not enough duplication of parts to suit 
the shop men, and when I talked about applying the 
curved top chord to the radial,as used in the Whipple 
and Pratt trusses, the pound prices ran up faster than 
the pound weights ran down, and Iam glad that my 
friend PEGRAM has been able to make it “hump” itself. 

FREDK. H. SMIrn. 


{Extract from specification of Letters Patent No. 128, 
449, dated June 25, 1872, to Fred. H. Smith, of Baltimore, 
Md.]} 


On all systems of truss-frames for bridges in which 
both top and bottom chords are used connected 
vertically and laterally by bracing systems composed 
of struts and ties, it is known, first, that the horizontal 
strains of compression and tension in the chords ure 
greatest in the middle of the span and diminish in intensity 
toward the ends; second, that the vertical and diagonal 
strains of compression and ‘ension in the vertical bracing 
system are greatest at the ends of the span, and diminish 
in intensity toward the middle; third, that the strength 





per square inch of sectional area of compression 
members increases in a certain proportion to 
the increase of diameter as compa to the 


length between supports; fourth, that compression mem - 
bers in vertical bracing systems should have as mrch 
inclination within the theoretically economical angle of 
45° as is compatible with a sufficient ratio of diameter to 
length to insure them against flexure or dangerous vibra 
tion; fifth, in all bridges of ordinary lengths of span it is 
necessary to waste material in those compression mem- 
bers which carry the minimum strains, because the 
members must in any event be of a certain proportionate 
diameter to resist flexure and vibration, whereas the 
mnimum strains are generally so small at these points 
that they do not utilize a tithe of the sectional area of 
—— made large enough to resist flexure and vibra- 
tion. 

In the bridge I propose the compression members 4 of 
the vertical system are vertical at the center of the span, 
and inclined at the ends, as shown in Fig. 1, the inter- 
mediate posts varying in inclination more or less as they 
are nearer to the ends or the center, the center lines of 


WARE 





I do not confine myself to any particular inclination for 
the posta, as this will necessarily vary with conditions of 
span or depth of truss, or the number of intersections of 
systems, or the materials of members. 

Claim 1. A bridge-truss in which the posts or compres 
sion members of the vertical system are radial froma 
central point above the span center, as shown and de 
scribed. 


Transit Notes of Preliminary Surveys. 


MANKATO, Minn., March 23, £891. 
To THE EDITOR OF ENGINEERING News: 

Sik—Several ideas regarding the proper mode of keep- 
ing transit notes on preliminary surveys have been given 
of late in ENGINEERING NeEwWs, of which Lam a constant 
reader, and which I look for every week as I look for a 


good friend. I consider the best method is to work from 
bottom to top of page, thus keeping the line always be 
fore you, and, when you come to dra‘ting, it is much 


easier to work from notes kept in this way. I send you 
a page from a tr: nsit book with notes taken last October 
by one of my transitmen on railroad surveys. It will ex 
plain itself, and I think it a very plain easy method. 

F. DD. Wooprury. 


| Figured 
Angles, bearings. : 
Sta. Mag. C 
Left. Rig't Comp’d C, 
2821 + 16 0°30’ N. 11° 45° E. N. 11° 45° E. a 
2816 + 30 1°00 N. 11° 45° EL.N 11° 15’ a 
2810 + 92, 2 00 N. Wi? 15° &. N. 10° 35’ FE. g 
2780 +- 98 OO N. WW EN. BE SB 
Monday, Oct. &, 1890. zm 
Rough, windy weather in A. M., rain'g in P. M.. 2 - 
and walked 6 m. to camp. x... 
2735 + 24 Wo Nw WON eww. = 
2763 + 05 3°00 N, 28° 45° W. N. 28° 45 We. Ss } 
2745 + 77 2? 00° N. 31° 45° W.N. 31° 45 WW. 2 
2744 -— 96 24° 30° N. 39°. 43’ W.IN. 33° 45’ W.' > 
2741 +- 73 11°30 N. 9 15 WIN. 9 15 W. j 
2710 + 50 1° 00° N, 20° 45° W.N, 20° 45° W. 
2730 + 52 2° 30 N. 20° 45° W. ON. 21° 45° W. } 
2729 + 22 58° 00° N, 19° 15° W. NN, 19° 15° W, 
2721 +- 27 25° 30’ |N. 77° 15’ W.N. 77° 15° W. 


{This is a very good form, with two important ex- 
ceptions, or rather additions. which are: 

1. The column marked “Computed Course “ 
should actually be courses read from the vernier, as 


follows: In starting work at 2721 + 27 a sight is 
taken on the foresight at 2720 + 22, the needle 


dropped and fonnd to read N.77 15 W., as shown, 
and the vernier set to read 77° 15’ also, on the proper 
side of the zero point, so as to bring the zero line of 
the vernier on the true magnetic north, or directly 
under the needle. .Thereafter the vernier is never 
reset; it is simply examined after moving ahead, to 
see thatit has not slipped. When an angle is to be 
laid off, the plates are unclamped above and the 
telescope given the desired direction, but the zero 
line of the vernier remains continuously north and 
south when the instrument is set, and the vernier 
reading and needle reading remain continuously the 
same. In passing from the N. to the S. quadrants, 
the form of the readings is not quite the same, but 
even this trifling source of confusion may be avoided 








RADIAL TRUSS BRIDGE, DESIGNED BY F. H. SMITH. (From Expired Patent, No. 128,449, June 25, 1872.) 


the posts being radial and converging to a common central 

int above the span center, by which design I gain the 
ollowing advantages: First, in all other brid within 
my knowledge the panels of the top chord 


are 
equal in length to those of the bottom chord; 
but in my design, while retaining the same 


economical length of panel for bottom chord as 
in other plans, I reduce the length of panel in the top 
chord, thereby materially increasing the ratio of 2iameter 
to length, and consequent capacity per square inch of 
sectional area, and also lessen the amount of waste ma- 
terial in end ae sabject to minimum strains. Second, 


in the vertical bracing system the strains are smallest in 
the middle of the span; and at this pomt my ts are 
vertical and shortest, thus in keeping down toa mini 


mum all waste on account of light strains, while by succes- 
sively increasing length, inclination and sectional area of 
the posts tow the ends of the span as the strains increase 
lam enabled to utilize the material to the best advantage. 
My tridge is thus a medium between those forms of truss 
in which the posts all incline at the same angle and ' hose 
in which the posts are all vertical—the first form being 
economical at the ends and wasteful at the middle, the 

form economical in the middle and wasteful 
at the ends my design is eclectic and utilizes the 
economical features of both the ordinary plans, and forms 
a distinct system in itself. 


by reading, both‘needle and vernier in the same way: 
either 180° each way from N. toS., or 90 each way 
from both N. and S. 

In this way the chance of angularerror is almost 
wholly eliminated. The actual angles turned. off 
are not directly read, but must be determined by 
subtraction; but the actual angles are not needed, 
and in good practice are never used, for plotting. 
We may add that one will rarely or never see as 
close agreement beetwen magnetic and computed 
bearing as the table shows, if the bearings are hon- 
estly and independently read. 

2. The right-hand page of a notebook kept in the 
form shown should be devoted to the latitude and 
departure calculations, these being read off for each 
course from a diagram in a way we have often ex- 
plained. These latitude and departure calculations, 


however, are desirable only when a very long line of 
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survey is to be plotted toasmall scale, Othewise, 
when only a few courses come on any one square 
yard or less of paper,the better mode of plotting. and 
the only one used by the well posted, is to lay off all 
the desired courses at once from a single center on a 
north and south line (or line of other known course), 
and transfer them in succession by a large and well- 
made parallel ruler (not the cheap aftairs which are 
most common) to the desired points.—Ep. ENG. 
NEws.] 


Breaking Cement Briquettes at the Smallest 
Section. 


BALTIMORE, Md., April 3, 1891. 

To TH® Epirok o¢ ENGINEERING NEWS: 

Sin: I have been testing cements for some months for 
the Baltimore Beit R. R., using a Riehle machine. The 
form of the clips is slightly different from that recom- 
mended by the Committee of the Am. Soc. C. E., the dif- 
ference being that the clips have a bearing surface on the 
briquettes of %in. I have been greatly annoyed by the 
fact that about 50* or 69% of the briquettes broke where 
the clips grasped them, and have tried various ways of 
remedying the evil—by the use of small pieces of card- 
board, blotting paper, ete., between the briquettes and 
the clips, as recommended by correspondents in EN 
GINEERING News of Oct. 4 and Dec, 20, but the results 
have been far from satisfactory. Acting on a suggestion 
made to me to use thin pieces of rubber in place of the 
ecard board, lam now using a thin rubber band about 34 
ins. long anc 4%in. wide, which is placed longitudinally 
around the briquette. For convenience in adjusting 
the clips, a short and narrow band is used to hold the 
large band close to the small section of the briquette. The 
results gained by this method are most satisfactory, from 
™ to 95s of the briquettes breaking at tne smallest section, 
It is but the work of a moment to adjust the bands to the 
briquette and the briquette to the machine. 

JANON FISHER. 





Tests of Paving Brick. 





Weare indebted to Mr. E. Burts, City Engineer, 
of Kansas City, for the accompanying record of 
tests made by him on March 20 to determine the 
crushing strength, porosity and _ resistance to 
abrasion of specimens of paving brick from differ- 
ent makers. To show more clearly the great varia. 
tion of the specimens, and the relation of these 
qualities to each other, we have plotted the results 
in the accompanying diagram. Of course the varia- 
tion in different bricks from the same manufacturer 
is likely to be considerable, even when all care is 
taken to select specimens of uniform character for 
tests. Neglecting extreme variations, however, the 
diagram shows pretty definite relations between 
the qualities tested, the strongest bricks (presum- 
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were brittle enough to lose by chipping the corners, 
while the weaker but tougher bricks lost by actual 
wear on the sides. 

The crushing test was made ina hydraulic press 
on half bricks laid flat. The absorption test was 
made ome Raneking & a brick in two as near the center 


‘Tests oF Pav ING Brick aT Kansas Ciry, Mo. 
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Electric Percussion Drills. 


In our issue of Oct. 4, 1890, we published a paper 
by Mr. Cuas. J. VAN DEPOELE, the well-known 
electrician, describing the general principles of the 
mechanism by which an electric current is made to 











Top surface|Crushing | Strength per| Relative 

















Pressure teste, Sine. area. (strength. sq.in. (standing 
| 
| 
Length. | Width. ‘Thick. * in. | Tons. Tons. 
(A) King Hill Brick Co., St. Joseph............. 4.87 3.87 2.25 | 8.89 143 7.57 1 
Ks) Sam Currier. Deepwate i ak Anieerae cui abe 3.62 8.75 | 2.12 13.59 90 6.62 | 2 
(C) Diamond B. & T. Co., Kansas City......... 3.37 3.62 | 2.12 12.23 78 6.37 | q 
(D) Beattie & Benning, Atchigon............ . 3.37 3.75 2.25 | 12.65 4.98 4 
‘E) 8. A. Robinson, Des Moines................. 362 | 3.75 2.25 | 13.59 67 4.93 5 
(F) Mo. Clay Co.. Deepwater. pleads binasesueees ev 3.75 | 3.62 | 2.37 | 13.59 65 4.78 6 
(G) Boyd & Son, Knob OO EE 3 2 3.37 2.25 | 12.23 5D 4.09 7 
(H) Hydraulic P.B B. Co., K. C. (sidewalk)...... 3.87 4.00 2.31 15.50 55 3.54 8 
(I) Diamond B. & T. Co. (sidewa Drs us ccs dceetd 3.62 | 3.62 2.37 | 13.14 43 3.27 9 
(J) Brick & Terra Cotta Co., St. Joseph........ 375 | 4.00 2.50 5.00 | 45 3.00 10 
(K) cient che ints pabede see 3.62 | 3.75 2.06 13. 9 | 35 2.38 ll 
‘(L) Brick & Tile Co., Deepwater................ 3.5 | 3.62 | 2.25 11.78 | 25 2.12 | 12 
| ! Per | 
| itt. | 
Absorption test. Size. = \Orig. wt. ‘wet wt.) jenn peaeiive 
i area. | oh 
i 1 gain. 
| i iad a = 
| ' | 
in|Lbs, Oz. |Lbe Os.| Os. | 
EK) 3. A. Robinson, Des Moines.. peak ae gare 3.5 3.3 2.3 38) 2 11.45) 2 11.51 0. 04 0.14 1 
(D) Beattie & Benning, BAIN <0. h6e ick s0d 4.5 3.6 2.3 69.66 2 14.30 2 14.38 0.08 0.17 2 
(C) Diamond B. & T. Co., Kansas City.......... 4.2 3.5 2.1 63.71; 2 10.89: 2 19.97, 0.08 | 0.19 3 
(B) Sam Currier, Deepwater beacon ning ska 3.7 3.7 2.3 | 61.42) 2 8.93) 2 9.06, 0.0% | 0.32 | 4 
(A) King Hill Brick Co., St. Joseph . ......... 43 3.9 23 | 71.98 3 3.25) 3 3.43! 0.18 | 0.35 | 3 
(J) Brick & Terra Cotta Co., 8t. Joseph........ 4.2 4.0 2.5 75.25 3 5.87) 3 6.07) 0.20 | 0.37 | 6 
(K) Osage City Brick Co................s000 4.1 3.6 2.1 | 63.84 2 14.19) 2 14.55) 0.37 | 0.80 | 7 
(G) Boyd & & Son, Knob Noster, Mo.............. 3.7 3.7 2.3 | 63.38) 2 9.10) 2 9.63) 0.53 | 1.29 | 8 
(L) Brick & Tile Co., Deepwater. ..... Teun d 3.5 3.2 2.2 | 52.45 2 396) 2 4.44) 0.48 | 1.33 | 9 
(F) Mo. Clay Co., Deep oe ee TE 3.9 3.9 23 | 66.30 2 9.61) 2 10.43) 0.79 | 1.90 | 10 
({) Diamond B. & T. Co. grewalt’. a ae 2.8 3.8 2.3 | 52.25 1 14.39) 1 15 97| 1.58 | 5.20 | li 
(H) Hydrawiic P. B, Co., K. C * (sidewalk)....... 4.0 4.0 2.3 69.60 2 13.80) 3 0.72) 2.92 | 6.37 | 12 
' ' 
| | | P | 
Sur- | ae pe 
, : Worn | cent. | Relative 
Wearing test. Site. face Orig. wt.! 5 | of | 
area. wt. wt. ' of ‘ees 
i | oe 
Pe eee OF a, a oe =a T See ore fer yaad - | } i 
.in|Lbs. Oz. Lbs. Oz. | Oz. | 
(F) Mo. Clay Co. » Puspwater i Ch unat apa eeuae on 8.1 38 3. 96, 5 5.37, 5 2.12) 3.25 | 2.85 | 1 
(B) Sam = Dee pate sh Aiba eal sao Ree 7.7 3.6 2.2 (107.281 5 6.25) 5 2.25! 4.00 3.72 2 
(H) Hydraulic P. B. : ee . Gapoget)...... 8.2 40 2.2 |120.50' 5 7.75) 5 3.25! 4.50 | 3.75 | 3 
(C) D. Brick & Terra Cotta C BR Me Ndcssaoctass 8.2 3.4 2.2 (107.36 5 2.19 4 13.56; 4.63 | 4.31 | 4 
(D) Beattie & Benning, Atchison................ | 7.8 3.5 2.2 (105.45 5 4.37) 4 15.62) 4.75 | 4.50 | 5 
(G) Boyd & Son. Knob Noster, Mo.............. ' 8.0 | 3.7 2.3 (\113.02) 5 10.25; 5 4.81!) 5.44 | 4.81 | 6 
(J) Brick & Terra Cotta Co., St. Joseph....... ! rat ae 2.4 122.25 6 8.50) 6 2.00! 6.50 | 5.31 | 7 
(L) Brick & Tile Co., Deepwater............... | 7.8 3.7 2.2 (109.47 5 1.12 4 10.56, 6.56 | 5.99 | x 
(E) 8. A. Robinson, Des Moines............. anal 7.9 |} 3.75 2.4 (115.17 6 1.37) 5 10.31! 7.06 | 6.13 | 9 
(Hh) name Cite Birtok, Oo... .ccoccscccscscccs: 7.6 3.7 2.2 (105.96 5 1.00 4 10.12 6.88 6 49 10 
(A) King Hill Brick Co., St. wah 6 8.0 3.8 2.3) (115.08 5 15.00) 5 6.00; 9.00 7.82 | ll 
(1) Diamond B & T. Co. (sidewalk), K.€........ 7.8 4.0 23 (16.68 5 10.37, 4 9.37:17.00 (14.57 | 12 
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as pastiite, thus aupesing its Senualin and i immers. 
ing it in water for 48 hours. Mr. Butts remarks 
that many of the bricks showed laminations or lack 
of vitrefaction in the interior. The abrasion test 
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TEST OF STRENGTH, POROSITY AND RESISTANCE TO ABRASION OF PAVING BRICKS FROM DIFFER- 


ENT MAKERS. 


ably burned the hardest) absorbed very little water, 
but were brittle enough to lose about as much by 
abrasion as bricks somewhat weaker. The abrasion 
line, however, is remarkably uniform, with the ex- 
ception of one very porous sidewalk brick. This is 
perhaps due to the fact that the stronger bricks 





(Letters Refer to Names of Makers in Table.) 


was made by placing vhe brick in a foundry rattler 
with about 600 Ibs. of small castings, weighing from 
\¢ Ib. to 3 Ibs., and running the rattler at about 100 
revolutions per minute for 15 minutes, The last 


test seems the one of greatest importance, and it 
has the advantage that it is very easily made, 


actuate a ‘peshgrocating onan. The principal ap- 
plication which has been made of this invention is 
in the construction of a percussion rock drill, to be 
operated by electricity. Several firms have been 
hard at work on this problem for some months. The 
Thomson-Houston Co., with which Mr. Van DE- 
POELE is associated, will probably have a rock 
drill on the market in a short time and probably 
other applications of the reciprocating engine for 
light fast running power hammers, calking tools 
and similar uses may be expected. 

The Edison company, however, is the first to bring 
the invention to the marketable stage; and our ad- 
vertising columns have for some time shown per 
spective views of different forms of pecussion dril!s 
offered by the company. A report has been sent 
us of a test of the Edison electric drill in a granite 
quarry at Quincy, Mass., on March 27. The drill bored 
a 1%¢ in. hole in the hard Quincy granite at an aver- 
age rate of 2% ins. per minute, with an expenditure 
of less than 4 HP. delivered to the generator. The 
speed of drilling at times was as high as 4 ins. per 
minute. 

The generator was placed on the edge of the 
quarry, 350 ft. from the place where the drill was 
at work, and 100 ft. above it. To show the 
ease. with which repairs could be made, the drill 
was taken entirely to pieces, which required less 
than three-quarters of an hour. All the parts of 
the drill are made of standard size, so that, by keep- 
ing on hand duplicates of all parts liable to breakage, 
the drill may be quickly repaired. The facility of re- 
pairs and the ease with which drills can be run at a 
considerable distance from the central power plant 
are, we understand, the chief claims of superiority 
made for the electric drill. The compressed-air drill 
on the other hand, has the great advantage in un- 
derground work that its exhaust provides ventila- 
tion, and cools the air. There is, however, a great 
amount of open-air drilling, in which the electric 
drill has a fair chance to compete, 
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The Prevention of Leakage Around the Tubes 
in Boilers Using Forced Draft. 


How to build a boiler for marine. service which 
will endure satisfactorily the strains due té forced 
draft was characterized by Lord RavENSWoopD, the 
President of the Institution of Naval Architects, in 
his address at its recent meeting, as the chief engi- 
neering problem of the day. It is a problem which 
has received comparatively little attention in this 
country, except in locomotive practice; but the 
rapid growth of the ship building industry in this 
country, and the extensive use of forced draft, which 
is now almost universal in the navy, and is growing 
in favor on merchant vessels and in stationary 
work, makes it a problem of great importance here. 

At the recent meeting of the Institution of Naval 
Architects, an important and very complete paper 
on the above topic was presented by Mr. A. F. 
YaRROW, of the firm of Yarrow & Co., whose faine 
as torpedo-boat builders is world wide. 

Many of the illustrations and experiments of 
Mr. YARROW were taken from locomotive construc 
tion, and his paper has such a direct bearing on this 
topic that it should be read by every one interested 
in locomotive work. Concerning forced draft for 
marine boilers the situation in the British Navy may 
be briefly summed up as follows: When first intro- 
duced it was hailed as the greatest improvement in 
marine engineering for many years, and it was ap- 
plied to all new ships as fast as built. Disastrous 
experience has shown that on most boats every time 
the forced draft is used a good share of the tubes 
begin leaking as soon as the forced draft ceases. 
This, with other troubles, has led to the issuance of 
an order prohibiting the use of forced draft on the 
vessels fitted for it, except in cases of great emer 
gency, where the safety of ship or crew may depend 
on the increase of speed which the forced draft alone 
can secure. The firm of Yarrow & Co., however, 
has won wide distinction by its successful use of the 
forced draft where others have failed, and Mr. Yar- 
ROW’S paper, which is a thoroughly practical one, 
has therefore been looked for with much interest. 

His most important recommendations are the use 
of thin tube plates, 1¢ in. or even less; best material. 
methods and workmanship in tubes and plates; and 
arrangements for elastic movement of the various 
parts, to avoid the strains due to unequal expansion. 
We reprint the substance of the paper as follows. 
The illustrations accompanying the paper are repro- 
duced from Engineering and The Engineer. 


WORKMANSHIP AND MATERIAL. 


A certain amount of trouble with leaky tubes is due to 
poor workmanship and material. With forced draft 
and high pressures boilers are severely strained, conse- 
quently workmanship which was good enough a few years 
ago is now quite unsuitable. 

Tubes.—The best that are procurable are none too good, 
Giood tubes are of the most ductile material and carefully 
annealed at the ends, and willstand flattening and bend- 
ing over without cracking. They should be perfectly 
straight, or if curved, asis sometimes done, they should 
be allcurved alike, so as to maintain the same water 
space throughout their entire length and secure a uni- 
form elasticity. The thickness of the tube at the part 
where it is expanded must be the same all round ; and 
there should be no ridges inside caused by the weld, 
otherwise the expander meets with inequalities, leading 
toirregularity in the work. The outside of the tube, 
where it passes through the tube plate, should be bright, 
30 that the metal of the tube will be in close contact with 
the metal of the plate. Tubes polished at the ends are 
generally well greased to protect them from rust. This 
grease, as well as the oil remaining in the holes of the 
tube plate after having been drilled, must be completely 
removed ; if this is not done, there will remain in places a 
film of grease between the two surfaces after the tube has 
been expanded. 

Expanding Tubes.—The usual method is to bore paral- 
lel holes in the tube plate and expand the tube with a 
taper expander. Now,in no other part of the machin- 
ery should we think of putting ’a taper pin into a parallel 
hole. If the hole is parallel an expander should be used 
which will expand the tube so that it also becomes paral- 
lel; or if a taper expander be adopted, then the hole in the 
tube plate should be bored to correspond, so as toinsure 
the perfect bearing of the tube throughout the entire 
thickness of the plate. 

Fig. 1 shows the common method of expanding tubes. 
The defect in the fit is due not only to the fact that a taper 
plug is put into a parallel hole, but that the rollers donot 
go sufficiently far into the tube. They should go as far 
in‘as is shown in Fig. 2; and a stiil better method of ex. 
panding is shown in Fig.3. The roller is parallel for a 
length a little more than the thickness of the tube, and is 
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then of larger diameter. A well-defined shoulder is thus 
raised on both sides of the tube plete. This method of 
tube expanding is now in use at the Crewe shops of the 
London & Northwestern Ry. and at the Baldwin Locomo- 
tive Works, Philadelphia. Another mode of accomplish- 
ing the same thing is to reduce the diameter of the tube 
where it passes through to the tube plaze. 

In putting in tubes, as generally done, the boiler maker 
settles himself down comfortably inside the box and works 
away at one side or at one corner, expanding a large num 
ber of tubes and then shifting his position. This is 
objectionable, because by expanding a great many tubes 
‘n one place a considerable strain is thrown on the plate, 
which is stretched, and in this way severe local strains 
are set up. The better plan is to expand three or four 
tubes in one locality, and then shift to another, expand 
ing all over as gradually and uniformly as possible. 

Some people advocate screwing the tubes into the tube 
plate. and expect by that means to make them tight. We 
have done this and abandoned it, as it does not deal with 
the root of the evil; moreover, it presents practical diffi- 
culties, especially when the time comes to retuhbe the 
boiler. Sometimes a thin copper sleeve or ferule is put 
over the end of an iron or steel tube, and expanded with 
it into the plate. This frequently reduces the leakage of 
tubes. The explanation may perhaps be found in the fact 
that with a rise of temperature the copper increases to a 
greater extent than the surrounding material, and tends 
to fill up any gap which may occur. The use of internal 
ferules, on the contrary does not seem to affect tube leak - 
age either way toany material extent. Internal ferules 
do not strike at the root of the evil may be 
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Figs. 1, 2,3 
Different Methods 
of Expanding 
Tubes. 


Fig. 4. 


with advantage, however, for the tubes which are sub- 
jected to the fiercest flame, as they interpose a resistance 
to the rush of flame by reducing the area of the tubes and 
thus cause the heated products of combustion to pass 
more uniformly through all the tubes. 


STAY-TUBES AND WATER-SPACE STAYS. 

For many years we have not used stay-tubes, and have 
found no injurious result. On the contrary, I believe that so 
far as leakage of the tubes is concerned they are bad. They 
are invariably thicker than the surrounding tubes, and 
hence more rigid than the thinner tubes alongside. If 
stay-tubes are used, they should be thickened only at the 
ends, where they enter the tube plates. 

The holding power of ordinary tubes was tested by us 
some years ago, and we found that a 2-in. tube hada 
holding power in a steel plate of from 8 to 12 tons. Taking 
for example a torpedo boat boiler, supplying engines of 
1,246 I. HP., the pressure tending to separate the tube 
plates at 200 Ibs. steam pressure was 124 tons. The total 
holding power of the tubes at 8 tons each was 2,300 tons, 
thus showing that the ordinary tubes had a factor of 
safety against pulling thr ough the plate of nearly 20. 

Water-Space Stays.—Too much care cannot be exer- 
cised in arranging the water-space stays uniting the 
inside with the outside fireboxes, with a view to permit 
free expansion and contraction. In the year 1878 we 
built a torpedo boat for a foreign government, and had no 
less than eight unsuccessful trials, in every case coming 
home with the tubes leaking. To ascertain exactly what 
was going on in the region of the tube plate we removed 
the row of stays nearest to the tube-plate flange on the 
sides and top of the box. We replaced these stays by others 
working in stuffing boxes and having a nut on the out- 
side, so that if a tensile strain had to be met they were 
there to recei¥eit, while if the inside box wanted to ex- 
pand it had freedom to doso, (See Fig. 4) 

This experiment was most interesting. Every time the 
fire was urged these stays would all move outward 


Device to Permit Expansion 
Stay-Bolts of Crown-Sheet. 
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through their stuffing-boxes, owing to the expansion of 
the box. In some cases the movement was sufficient to 
enable a penny piece to be inserted between the nut on 
the stay and the gland. Each time the fire door was 
opened and the temperature reduced, these stays would 
move inward; and when the boiler was cool the nuts 
pressed hard on the glands. From the moment the new 
stays were fitted the boiler was altogether free from 
leaky tubes, and the boat was duly taken over by the 
Government. It is, of course, dangerous to draw a con- 
clusion from one isolated experiment ; 
seems more than probable that these stays, as originally 
titted, had much to de with the leaking of the tubes, be 
cause it is evident that a tensile strain coming ona tube 
plate, weakened by being perforated with a number of 
holes, is likely to distort the plate. As a matter of 
fact, prior to the new stays being fitted, this tube 
plate was more or. less altered in shape after 
every trial. Fig. 5 shows exactly the change that 
took place on the first trial alone. It will be seen 
that between the points indivated on the diagram there 
was, in one case, an extension of a quarter of an inch, 
and in the other an extension of three-eighths of an inch. 
I think we may assume that tube plates should be free 
from external strains, and, as far as possible, be allowed 
freedom to move as the changes of temperature require 
With a view to this we make a practice of having the first 
row of stays at least 7 ins. from the edge of the tube 
plate flange, and even these stays in large boilers are so 
designed as to be free to move. 
Elasticity.—Special care should be 
flange of the tube plate is made 
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elasticity, and avoid strains on the tube plate itself, where 
the tubes pass through, also to avoid a large difference of 
temperature between the inside and outside of the double 
thickness. Toinsure freedom for movement the water 
space should not be cramped, otherwise trouble will be 
met with by the leaking and breaking of the stays. To 
gain elasticity we turn the stays down between the plates 
This insures any bending of the stays being confined to 
the portion within the water space, and prevents move 

ment of the stay in the plate itself, thereby causing leak 

age. 

Hollow Stay.—A stay we occasionally use, has been 
designed to meet a condition frequently veecurring when 
several locomotive boilers are placed close together, and 
in consequence the stays at the sides are inaccessible for 
repair or renewal. Itis shown in Fig. 6, and is a modi- 
fication of what is adopted by Mr. PAakk,. of the North 
London Railway. In his case holes are drilled a short 
distance into both ends of the stay, into which a drift is 
forced, The stay is thus swelled out until it fits tightly 
into the plate, thus making a thorough mechanical job, 
and probably sounder work than if the stay were riveted 
over as usual. Inthe case of a locomotive, as both ends 
of the stay are accessible, the drift can be used at both 
sides. As will be seen. the new stay has been designed so 
as to be made tight at both ends, working from one side 
only. In a 1-in. stay we dill a ‘¢-in. hole nearly all the 
way through, and then a %-in. hole for the remainder. 
The stay is screwed in from the inside of the fire box, and 
a taper drift is passed through the larger portion of the 
hole and driven into the smaller, swelling the stay out, 
and making it a tight fit at that end. A large drift is then 
used for swelling out the end next the workman. By 
this means a stay can be put in or repaired, making it 
tight at both ends, the entire operation being performed 
from one side only. Mr. W. H. Maw has proposed to ip- 
erease the diameter of the drift at the extreme end. This 
seems a decided improvement, as it causes the hole to be 
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swelled out parallel, and also enables the drift to be more 
readily withdrawn. A l-in, stay with a in. hole gives 
the same strength a3 a %-in. solid stay. The exact s‘rains 
which both these stays can resist have been carefully 
tested, and the results are as shown in Table I. 


TABLE I.—EXPERIMENTS TO ASCERTAIN THE STRENGTH 
Of WATER-SPACE STAYS. 
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water near the surface being raised in temperature, those 
tubes which passed through ft strove to increase in 
length; but, owing to the tube plates being fixed, they 
were unable to do so, consequently there was a _ consider- 
able bending of the tubes. This was made evident by the 
movement of the end of the rod. After the fire had been 
alight abont 10 minutes the second bar began to move as 





























Ne SN : MS aA Ae a 


RR A RR AEN RE A A Ne 





| § : 
i es £ 
; = § 
i= £ 
Description. | 2 @ Diameter of stay over & 
13s threads S 
es = 
as = 
s ‘ 
a 


Hollow stays) 
serewed into! 4.75 Lin. Pa ta , in. and { ts in.) 25,457 
plates and hole; 4.64 1° re fa ** ) 20,992 
expanded......./ 

Solid stays) | 
screwed into | 4 80 % in. 22,008 


plates and riv-{ 4.80 % in. 122,070 
eted over. | 


' 


The above are taken as a fair average of numerous 
teats. 

We have also here a water space having 1 in. hollow 
stays, 4 in. centres; this, when tested by hydraulic pres- 
sure, gave way at 1,650 Ibs, per sq. in. 

EFFECTS OF HEAT ON TUBES AND TUBE PLATES. 

Tube Spaces.—The distance detween the tubes should 
be sufficient to insure an ample supply of water to the hot 
surfaces and to avoid the steam being imprisoned be 
tween the tubes, especially in the fegion of the tube-plate, 
so that the heat should be carried away as soon as it ar- 
rives at the interior surface. Certainly nothing less than 
% in., or perhaps better still, 1 in. space, should be adopt- 
ed with 2-in. tubes, when burning, say, 80 Ibs. to 100 Ibs. of 
coal per sq. ft. of grate per hour. This space will give 
ample room for good circulation, provided the latter be 
not restricted nor interfered with by any features in the 
design. Of late anumber of unsuccessful marine locomo- 
tive boilers have been constructed with water bottoms. 
It may be a matter worthy of consideration whether the 
powerful upward current throughout the water space 
round the firebo: is not the means of drawing fron the 
lower part of the barrel a large quantity of water, thereby 
robbing the tubeplate of a portion of the supply which it 
would obtain if there were no water bottom. 

Length of Tubes.—The length of the tubes should be of 
such proportion to their diameter as will insure elasticity. 
For this reason large tubes or short ones are objection- 
able, as they are too rigid. 

Alteration of Tubes when Raising Steam.—We carried 
outa very interesting experiment to ascertain exactly 
what was happening to the tubes during the process of 
raising steam and also when at work. (See Fig. 7.) It 














































Fig 7, Experiments to Determine Movements of 
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well-known to be very serious and of an entirely different 
character, and in some parts far more severe than those 
met with when at full work. As evidence of the strains 
caused by unequal exvansion when lighting up, I would 
refer you to Table II. and Fig. 8 With a view to reduce 
these strains and increase the temperature of the boiler 
as uniformly throughout as possible when raising steam, 
we make a practice, in the case of a large boiler, of filling 
it quite full, and, as the temperature rises, allowing the 
water torun out from the blow-off cock, so that by the 
time steam shows itself the water is at the working level. 
In this way the upper part of the boiler is warmed up and 
the cold water at the bottom is got rid of. In cooling 
down, the strains are not so great and are quite dif- 
erent in character from those met with in lighting up. 


TaBLE II.—EXPANSION OF OUTSIDE SHELL OF BOILER 
WHEN RAISING STEAM. LENGTH, = 1028 MM. 
Lit up at 10:20 A. M. 4 ins. over fire-box. 
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One main principle must be borne in mind: That any 
changes of temperature must take place as slowly as pos- 
sible. Sudden pulling out of the fire is, therefore, bad. 
Especial care should be taken in the annealing of the tube 
plate to reduce changes of form when the boiler is first 
set to work. This annealing should, of course, be done 
when the plate is flanged, and possibly it might be desir- 
able to do it after the tubeholes are drilled, leaving a 
trifle to be rimered out finally. 

Starting New Bvilers.—An ordinary brick furnace 
when new is heated up very slowly, otherwise it cracks 
and falls to pieces. Were the same consideration extend 
ed to a steam boiler it would often avoid trouble by allow- 
ing the various parts to accommodate themselves to their 
new condition by slow degrees. Many trials have failed 
through anxiety to work up boilers to their full power too 
quickly. 

Boilers when new, however, frequently give more or 
less trouble from leaky tubes at the commencement of 
trials. Tothis wedo not attach much importance, pro- 
vided it is due to unavoidable changes of form, which are- 
temporary. It need not be looked on as of serious mo- 
ment, as the leakage will soon disappear. Very fre- 
quently the tubes leak on cooling down, and if this hap- 
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will be seen that through three of the tubes, which are at 
different levels, there are fit'ed three bars; the latter are 
fixed at the end nex! the fire, and also in the center of the 
tube. The object of this experiment was to ascertain if 
the tubes remained straight, and, if not, to register the 
extent of the bending, which would be made apparent by 
the alteration in the position of the extreme ends of the 
rods. Almost immediately after lighting up it was found 
that the top row of tubes was evidently heated in advance 
of the rest. The hotter water, as might have been ex- 
pected, was near the surface. the cold water at the bot- 
tom remained undisturbed, and the top of the boiler was 
also cold, owing to there being no steam to heat it. The 
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the water at the lower level rose in temperature. In like 
manner, after a further interval, the third bar moved, 
and the bars all continued to move until such time as 
steam began to rise. As soon asa pressure of 10 to 15 Ibs. 
was registered, the pressure on-the tube plates began ap- 
parently to make itself felt, and forcei them apart, 
throwing a tension on the tubes which straightened them. 
From that poiat up to 160 lbs. the tubes showed practi- 
eally no curvature. This experiment proves how neces- 
sary it is to provide ample elasticity in the tubes so as to 
conform to the conditions existing when raising steam. 
Distortion of Boiler while Raising Steam.—The strains 
which boilers have to withstand when lighting up are 


pen only toa small extent it deserves little attention. 
Probably the best thing to be done is to leave the tubes 
alone. Often people tak? frigit at this small leakage and 
start re-expanding, unnecessarily punishing the tube. 

AIR PRESSURE. 

In the passage of the air from the stokehold to the fun- 
nel, the greater part of the resistance to be overcome in 
most cases is due to forcing the air through the tubes; 
consequently, if a concractor be limited to a given amount 
of air pressure, the only means he has open to meet this 
condition without extra weight is by augmentinz the 
diameter of the tubes or reducing theirAength, thus pro- _ 
ducing rigidity, which, I have already pointed out, is bad. 
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Because a certain boiler does not stand a given air press- 
ure without the tubes leaking, only proves that that air 
pressure is too much for that boiler, but doer not prove 
that this air pressure is too much for every boiler; espe- 
cially in face of the fact that locomotive engines are work - 
ing all over the world at air pressures varying from 3 
ins. to 8 ins. Fig. 9 shows the vacuum in the smokebox 
of a locomotive of the Midland Ry. at various speeds. In 
confirmation of the high air pressure used on locomotives 
I cannot do better than quote the following statement of 
a locomotive engineer of one of our leading lines: 


“We do not consider from our experiments that a 
vacuum of Sins. in a smokebox is anything exceptional, 
but should expect it when working full power, either 
going up a bank or drawing a heavy train ona level. In 
addition to the vacuum in the smukebox we register a 
pressure of air in the front of the ashpan, due to the 
speed of the crain, of 2 ins. of water, making a total air 
pressure of 10 ins.” 


With these facts before us, there ought surely to be no 
condition imposed upon the marine engineer limiting the 
air pressure. Would it not te good policy to leave the 
hands of the designer and maker free to adopt whatever 
air pressure he likes, so long as he gives security that the 
boiler he supplies will stand it? It is surely better to 
adopt a high air pressure and have a trustworthy boiler, 
than to limit the air pressure and havea boiler which 
at any unexpected moment may give way altogether; in 
etner words, alow air pressure involves a rigid boiler, 
and a rigid boiler is not trustworthy. I think that we 
may fairly conclude that, by limiting the air pressure, the 
very best possible inducement is held out to supply a bad 
boiler, because it leads toa rigid one. If it be wished to 
limit the temperature of the furnace, which Iam ready to 
admit is desirable, I submit that this may be better ef- 
fected by limi'ing the rate of combustion. 

(To be Continued). 


On the Advancement of the Profession of the 
Civil Engineer.* 

It is provided in the constitution of many engineering 
and other scientific societies that the president shall de- 
liver an annual address, the fundamental law of some of 
these bodies also prescribing the subject matter of the 
address to be presented. 

Our own socicty has no such provisions in its constitu- 
tion, and it thus remains optional with the president what 
manner of address he will deliver, or, indeed, whether he 
will deliver any. But the custom has grown up that the 
president, by the delivery of an annual address, may fitly 
show his appreciation of the honorvble office his fellow 
members have conferred upon him—a custom which I 
gladly follow, and, as the subject matter has thus been 
left entirely free to the choice of the president, I take the 
occasion to select one which is very dear to me: “The Ad- 
vancement of the Profession ef the Civil Engineer,”’ more 
especially in this country. 

We are met at the beginning of our consideration of 
this subject by the question whether it has been rightly 
named. Is the civil engineer a member of any of the 
learned professions, or does he not rather follow a trade, or 
perhaps, a calling, of a somewhat lower ethical standard 
than those ordinarily called professions? Andit may be 
instructive in this connection to endeavor to define just 
what constitutes a profession, and what a trade or occu- 
pation, these words being taken in their current meaning. 

This is a branch of the subject upon which I have often 
pondered until the difference between the two things 
named has at last become clear to me, as so often happens, 
by looking at them from their sentimental or spiritual 
side only. My conclusion has been that the difference be- 
tween a trade and a profession is gaged by the amount of 
confidence voluntarily reposed or deposed for the time 
being by the employer in the employed. The conduct of 
mankind in its dealings with the employed gives those 
employees their standing, whether as men of a certain pro- 
fession or as following only a certain trade, and the touch- 
stoae of such conduct is the amount of confidence that is 
voluntarily given by the one to the other. 

No lawyer is an honored member of an horxorable pro. 
fession, who does not spontaneously command, and as 
spontaneously receive, the entire, the closest confidence 
of his clients. Observe how quickly men practicing at law 
change from members of a profession to men passing by 
various opprobrious epithets, and to mere parasites upon 
society, 80 soon as men do not freely give them their whole 
confidence. The confidence given must be given spon 
taneously, and can not be soticited. If not received spon. 
taneously, it can not be otherwise procured, and from fail- 
ing to receive that of his clients, such so-called lawyers 
soon fail to receive that of any members of the commun- 
ity, and become members of anything but a profession. 

Can any one imagine a nember of the medical profession, 
except he be given the eunfidence of his patients ? 

I presume the only reason why veterinary surgeons, 
whether of a-royal college or of a. lower educational 
standard, and—they will pardon the conjunction—why 
even dentists have such up-hill work in being considered 
members of a profession is that their duties call for so 
enna athbnibgeqecethinntpndtijaliionian. 
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limited an amount of the confidence of their clients to be 
placed in them. The more valuable the work done by 
them, the more confidence reposed in them prior to that 
work, the more they, too, will be considered members of 
certain branches of the medical profession. Doctors, 
finally, who go about soliciting the confidence of their 
fellow men speedily become quacks. 

Ministers of the gospel and heads of other religious 
bodies naturally receive the full confidence in certain 
directions, of their parishioners, and by that act become 
members of a profession. If this confidence be not given 
them spontaneously, then they, too, cannot, to such as do 
not give them this, their entire confidence, appear as 
members of any of the learned professions. 

So that it may be said that by reason of the amount of 
confidence evoked from their fellow-men, throughout the 
centuries that have passed, these three, law, medicine 
and theology, have been considered the three learned pro- 
fessions; and, in a measure, it remains to be seen whether 
in these United States of America these three can or 
can not retain a monopoly of that appellation. 

This difference between the professional employee and 
the hireling, between the “friend” and the “servant,” as 
it is there written, may be found laid down in Scripture: 
“For the servant knoweth not what his lord doeth.” A 
servant is told to do a certain thing and does it, not being 
consulted as to knowing, or caring for, the reason why, 
and is a servant; while the friend or member of a pro- 
fession has given him his employer's entire confidence, is 
consulted on every phase of the subject-matter and him- 
self carries the responsibilities of the situation to the 
fullest extent. 

I think I have illustrated my argument sufficiently to 
make clear that, in the measure that civil engineers will 
have given them the confidence of their employers, they 
will act as members of a profession, or else of a trade or 
calling. 

The advancement of the profession of the civil engineer in 
this country is then a difficult thing to accomplish by the 
designed efforts of men. Asin m:ny another social ques- 
tion, causes and effect react upon each other, and the edu- 
cation of a whole community is necessary for the purpose 
held in view. In certain of the European countries, civil 
engineers have always been placed in positions of pal- 
pably greater responsibilitics than is the rule in the United 
States, and I doubt if the question of their being mem- 
bers of one of the learned professions could there have 
ever been properly raised. 

We have the statement of the President of the Ameri- 
can SocieLy of Civil Engineers to the effect that he is anx- 
ious to see raised to a still higher plane the position that 
engineers take in this country, ‘ which,” says he: 


In my judgment is as yet inferior to the position they 
hold abroad, and the position which I feel sure they will 
attain in the future. One of the pleasantest features of 
the trip of the American engineers to Europe was in ot- 
serving the respect, the honor, with which engineers are 
treated abroad. Not only du they receive very much bet- 
ter compensation than in this country, but they are 
looked upon as at the head of the industrial movements, 
without whose assistance no great scheme can be earried 
out. Among the first visits which we paid while in Lon- 
don was one to Westminster Abbey, and there we found 
monuments to engineers by the side of the great warri- 
ors and statesmen that that country has produced. In 
the picture galleries the pictures of engineers were hang- 
ing upon the walls. We find long aisles in the Crystal 
Palace filled with busts of these engineers. 

When the fact was known that we were American en- 
gineers the doors of welcome were opened wide to us all 
through Great Britain, and when wearrived in France we 
found that a civil engineer was one of the Ministers of 
State and another the President of the French Republic. 
When he met the American engineers he told them that 
he received them, not only as Americans, but as his 
comrades, and the mere fact that they belonged to 
that profession was a passport to them, not only to all 
the places of interest which they wanted to visit, but 
also to all social entertainments, and they came away— 
the whole 300 who paid that visit last year—with the 
most gratifying impression of the high social position 
which our profession occupied abroad, and with the hope 
that, by strong efforts to raise the standard in thiscountry, 
a simiJar recognition might be obtained here. 


To this. all who are acquainted with the life of the pro- 
fession anywhere in Europe. can bear concurrent testi- 
mony. The accomplished Mayor of Geneva, Switzerland, 
is a civil engineer, elected as such, after having completed 
a notable engineering werk for his native city; and for 
the design of the Liverpool water-works, an honored 
member of the profession is reported to have recovered 
in the courts over $100,000 not long ago, upon his not be- 
ing retained in charge of the work thus begun by him. 

Although these are merely straws that show which 
way the wind blows, I do not remember to have read the 
like items in the newspapers, in which the scene was laid 
in the United States. 

The position in the body politic, and in the community, 
of the civil engineer on the continent of Europe is some- 
thing that must be seen and felt on the spot in order to 
be thoroughly appreciated. He is there a marked mem- 
ber of the community, having distinct functions and 
duties. Where we appoint committees of butterfly ex- 
istence to report, or even to execute engineering works, a 
French or German township, or county or State, will act 
as would a well-organized American city, having a city 
engineers’ department, or, better still, a board of public 
works; or will appoint a committee consisting of engi- 
peers only. Those of our citizens who go abroad come 








back delighted with the results of the well-regulated sys 
tems of carrying on the public works which they see, as, 
for example, magnificent bridges, perfect roads, a gen 

eral impression of neatness, order and good work; but the 
engineers of this country have done fully as well, when- 
ever they have been given opportunity And it is plain 
that to reproduce the appearance in this country of the 
engineering works which these gentlemen find so delight- 
ful abroad, they have but to consider that like causes pro- 
duce like effects, and give opportunity at home toan 
equal extent to the followers of that art which builds 
these works. 

In defining what constitutes the profession of a civil 
engineer, we probably will never improve on those 
grand words of the charter of the Institution of Civil 
Engineers, of Great Britain, which speak of it as “ being 
the art of directing the great sources of power in nature 
forthe use and convenience of man.” It may be but 
natural that so wide a domain should with difficulty be 
kept free from the encroachment of al! sorts and condi- 
tions of men other than civil engineers. This seems to 
be especially true in England, the parent country, and its 
colonies, and in the United States, its offspring. The 
politician, the lawyer, the teacher of youth, the military 
engineer, savants of various degrees of childlike simpli- 
city and of impractability, the citizen at large, the old 
time driver of a four-horse stage coach, all pose. from 
time to time, in the eyes of the public, as practicing civil 
engineers, and proceed improperly to direct the labors of 
the civil engineer. Hovering about the profession, yet 
not of it, are contractors, promoters and other such 
seekers of mammon first, and of “the art of directing the 
great sources of power in nature for the use and con- 
venience of man.” Afterwards, while clo ely connected 
with the profession, and yet not in itself constituting it, 
are land and hydrographic surveyors, map makers and 
the like. Aftersuch a review of the situation let us not 
despair. There is, after all, or is to be, the profession of 
the civil engineer; and other professions have, too, their 
poachers and their quacks, 

Take, for instance, the medical profession, and observe 
its enemies and parasites as such. Not to mention grand” 
motherly remedial agencies, consider the great array of 
patent medicine compounders and vendors, quacks of 
every name and nature, from the faith healer of the cities, 
to the four white horse and brass band charlatan of the 
country towns. Think of the great army of apothecaries, 
even yet sometimes incividually called doctors, and take 
courage in the fact that there is nevertheless a medica) 
prof ssion. The parallel between apothecaries and sur 
veyors has always seemed to me a neglected paint of 
knowledge to the general public. Stated in arithmetical 
language, we might put it, that, as apothecary is to doe- 
tor, so is surveyor to civil engineer, A doctor must know 
the apothecary’s art, as the engineer must know all 
about surveying, but neither need especially practic? his 
respective subordinate calling, and the general 
should, be taught to recognize the 
between the two. It is for the 
upon, because the difference between 
and civil engineering was slurred 
having been accentuatad, as it should have been, 
that many engineers in the United States have 
always deeply regretted the choice of badge made by the 
Am. Soc. C. E., which is a levelling instrument on a blue 
field. Rather than to confirm the general public in its 
notions of the equality of the two occupations, it should 
have been taught their difference on an occasion like this. 
Instead of placing on its badge ‘something of the earth, 
earthy,” the badge should have borne a conventional fig 
ure, typical of the art of the civil engineer. Had the levy- 
elling instrument been of a bye-gone age it might have 
figured as appropriately on the badge of the Am. Soc. C 
E., as do the crossed hammers on the badge of the Am. 
Inst. of Mining Engineers; but under existing circum- 
stances the choice made, originally at the instance of an 
ordnance officer of the United States Army, can hardly be 
said to have contributed to the advancement of the pro- 
fession of the civil engineer, “‘being the art of directing 
the great resources of power in nature for the use and con- 
venience of man.” 

We have seen something of the position of the civil en- 
gineer in communities living under minutely regulated 
forms of governme t, such as France, Germany and 
other continental eountries. That our own present status 
is but a forerunner of the same general standing of the 
engineer inthe United States, many signs seem to in- 
dicate. Time was, not so very long ago, when there could 
hardly be said to have been such a thing as an architect 
abroad in the land. Most of us remember the modest 
signs: “Architect and Builder” following those of “Car- 
penter and Builder,” or of “Mason and Builder,” and only 
recently followed by those of “Architect.” 

Time was, not so very long ago, when cities had no city 
engineer, only a city, or, possibly, only a country sur- 
veyor, or no official representative of the engineering 
profession whatever among their officers. Such is the 
condition of affairs in counties, in States and in the 
United States, even now. Yet there can be no good 
reasons cited why the execution and the care of the public 
works of the county, of the State, and of the body of 
States, should be in any more heterogeneous condition 


public 
difference 
reasons here touched 
surveying 


over, instead of 



















































356 


than is that of the cities, and there are signs that seem to 
indicate the coming change, Thus, counties and States 
are agitating the subject of better road-making, and with 
consideration of the subject comes the conviction that to 
have a thing well done, it must be somebody's business 
to do it; and we begin to hear of county road and 
of States road engineers, Certainly the existing method 
of letting ignorant men annually plow and shovel up the 
road washings from the gutters back into the middle of 
the road, and so on ad infinitum, while a fair way of pro- 
ducing mud and dust, and a lazy man’s method of fritter- 
ing away the public funds among a set of lazy men, who 
possibly have contributed some share of them; while an 
excellent method of how to accomplish no good, will 
never make roads fit to be called roads, and when pur- 
sued by each town at its own sweet will, becomes a sys- 
tem as barbarous and disgraceful as may well be con- 
ceived, following a study of how good roads are built 
and maintained throughout those countries that have 
them. Itis an encouraging sign that the great States of 
New York, New Jersey and Pennsylvania, as well as 
others in the south and southwest, are simultaneously 
moving in the matter of better roads throughout their re- 
spective territory —even though this agitation comes now, 
full twenty years after our own commonwealth of Massa- 
chusetts made a move in the same direction. To have 
better roads must and will call for wiser road legislation; 
and with wiser road legislation will come a call for the 
civil engineer to build and maintain those better roads; 
to that extent will come some advancement of the pro- 
tession of the civil engineer. 
(To be Continued.) 


A California Flume for Transporting Lumber. 


The building of timber flumes to convey streams 
of water is an art which has probably been practised 
more extensively in California than in any other 
part of the world. First, to supply the great quan- 
tities of water required for hydraulic mining, and 
afterward to supply the still greater amounts re 
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some of the deep cafions in the mountains is as much 
as 130 ft. in height. The upper 27 miies of the flume 
required over 5,000,000 ft. of lumber, most of which 
had to be “packed” on men’s shoulders to its place 
of use. The lower 25 miles, most of which follows 
along the valley of King’s River, required about 
4,000,000 ft. of lumber. We have been unable to ob- 
tain the exact grades of the line, but understand 
that at one of tbe steepest places, about half a mile 
below the head, the flume has a grade of nearly 23°,, 
or 1,200 ft. to the mile; this astonishingly steep pitch 
being maintained for about 1,000 yds., giving a 
total fall of nearly 750 ft. 

In view of this steep incline it may be somewhat 
surprising to learn that the flume is made use of 
to transport not only lumber but passengers and 
freight. As already stated, roads are few or want- 
ing entirely in the rugged district from which the 
flume leads; and its swift current has therefore 
been utilized to furnish rapid transit. It need hardly 
be said, however, that the trains on this rapid 
transit line run in one direction only. 

The “boat” for the carriage of passengers or 
freight is a V-shaped box, 
about 16 ft. long, roughly 
knocked together with 
boards, since it is ‘good 
for one trip only.” ‘The 
front end is left off, as the 
velocity of the water is 
such that it will not run 
back into the boat to any 
extent, while the water 
that comes in through the 
cracks is free to run out, 
A plank is placed along the 
bottom, and on this the 
en rest their feet, 
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tion only, and although there was a succession of short 
waves for the full length of the bridge, they succeeded in 
getting some of the water across the bridge. 

Encouraged by this, they completed the flume, as stated 
above, and started to let the water run across, with re- 
sults which were quite unexpected to them, and which 
may be understood by reference to Fig. 1. When the 
water was let in at the head, even in a sma!! quantity, it 
naturally caused a slight deflection of the first half of the 
bridge and raised the other half. This deflection, of 
course, caused a rapid increase of water at the place of 
greatest deflection, on account of the V-shape of the 
flume. The deflection would continue to increase as the 
water accumulated, until it amounted to3 ft. 6ins., and 
the water ran over the sides of the flume. 

The spilling of the water over the sides of the flume 
would prevent any further deflection, and a reaction 
would set in. The water would run slowly over the cen- 
ter, loading the other half of the bridge, and would have 
a tendency to equalize the load. The first half would now 
rise a little, assisted by its reaction ; the second half 
would deflect accordingly; the water would commence to 
run faster over the center; the area of water would in- 
crease rapidly at the lower half, and would deflect and 
act in the same manner as the first half had done, until it 
deflected 3 ft. 6 ins. and the water ran over the sides, 





FIG. 1, TRYING A SUSPENSION BRIDGE FOR A LUMBER FLUME FIG, 2. SUSPENSION BRIDGE CARRYING FLUME OF KING'S RIVER LUMBER 


WITHOUT A STIFFENING TRUSS. 


quired for irrigation, it has been necessary to build 
artificial channels to convey the water without 
waste from its sources high in the mountains, to 
the dry valleys and = plains below. As _ tim- 
ber is remarkably cheap and easy to get, 
while the reverse is true of iron work, open 
wooden flumes have been used for the conveyance 
of water wherever possible. The widespread use of 
wooden flumes for these purposes has led to their 
use for other purposes ; and we have at hand some 
notes of a timber flume 52 miles in length in Fresno 
Co., Cal., built last year for the purpose of convey- 
ing lumber from a point in the Sierra Nevada 
Mountains, nearly at the line of perpetual snow, to 
the plains below. 


The flume was built by the King’s River Lumber 
Co., with Mr. J. M. GRAHAM as Chief Engineer. It 
is of V-shaped section, the apex being a right angle, 
and at the head it is 3 ft. 7 ins. across the top and 21 
ins. deep. This width is increased at various points, 
as a decrease in the grade makes necessary a larger 
volume of water to float the timber? and at the 
lower terminus it is 5 ft.4 ins. across the top and 31 
ins. deep. It receives its main supply of water at 
the head from Lake Sequoia, and there are four 
feeders at various points along the line which make 
up for the loss by leakage. 

The flume is built of 1\y-in. boards, and the details 
of its construction are very well shown in Fig. 2. 
lv is supported on trestle work, which, in crossing 





sitting single file on cross-seats. When all is ready, 
the spikes by which the boat is held while loading 
up are pulled out, and away it goes on its 52-mile 
journey, the upper part of which, in coming down the 
steep grades, is described as a most exciting ex- 
perience. 

An interesting piece of engineering work, in con- 
nection with the flume, is the suspension bridge by 
which the flume is carried across King’s River. It 
is iilustrated in the accompanying engravings, made 
from photographs furnished us by Mr. F. A. Kor- 
Titz, of the Pacific Bridge Co. Mr. Kortirz de- 
scribes the structure and a curious experiment that 
was tried in its erection as follows: 


The bridge was built by the Pacific Bridge Co. of San 
Francisco, and was completed in June, 1890. It is 451 ft. 
long between towers, and has seven 15¢-in steel cables 
on each side, These are covered with wooden boxes, as 
shown, to protect the cables against expansion due to ex” 
treme heat. The hidge has a grade of nearly 1%, or 4 ft. 
5ins. in the length of span. 

Although the writer claimed that the wooden flume 
could not be built across the bridge successfully without 
a stiffening truss, the owners would not agree to have it 
done by the Bridge Co., claiming that they could build 
the truss cheaper themselves, if it really should be neces- 
sary. The bridge was for that reason built first without a 
truss, After a great deal of trouble they did succeed in 
building the lower section of the flume across;—a 16-in. 
board at each side of the Y. The complete flume consists 
of two 16-in. boards, and one 10-in board, at each side of 
the Y. They now tried to run the water in this lower see- 





O., ACROSS KING’S RIVER, FRESNO CO., CAL, Built by Pacific Bridge Co. 


while the first half was rais:d above the grade line. 
This position of the bridge is shown by Fig. 1. Then the 
lower half of the bridge would begin to rise as the spill- 
ing of the water relieved it of weight, and the first half 
would begin to deflect wntil the water ran over there, 4s 
at first. This oscillating action would continue at regular 
intervals of 1 minute and 49 seconds until the water was 
turned off at the head; then, after the water had run out, 
or leaked out, the bridge would come back to its original 
position. 

The bridge would, no doubt, have deflected much more 
if the sides of the flume had been still higher, and had 
allowed a greater load to accumulate, although a limit is 
reached, of course, at the greatest distortion of the cables. 

It could be easily seen that the center part of the span 
acted asa fulcrum, around which these deflections took 
place. The span at the center could not deflect much; it 
could only change its position a little longitudinally, and 
this was evidently the cause of the wave motion occur- 
ring at such regular intervals. 

The reason that water could be run across the bridge 
through the lower section of the flume before the upp:r 
boards were put on is easily found in the fact that not 
enough water could accumulate at any particular point 
to cause a great deflection. it had torun over the sides» 
and in that way act as an equalizer. A box flume with 
vertical sides might have acted quite differently. 

lt is perhaps needless to mention that, after the Bridge 
Co., being called upon, put in a stiffening truss, as shown 
in Fig. 2, not the slightest trouble was experienced, even 
under heavy concentrated loads, such as those produced 
when a “boat” crosses the bridge by the damming up of 
the water behind the boat and its lowering for some <ais- 
tance in front. 
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The Cleveland Bridge Guard. : 





The rerailing guard shown in the accompanying 
illustration has been brought out by B. E. Tilden & 
Co., of Cleveland, O., and is an adaptation of their 
wrecking frog to a bridge guard. On the outer side 
of each track rail, and 3ins. from it, is a rerailing 
frog A, about 4'4 ft. long and7 ins. wide. The up- 
per part is at least 1 in. higher than the head of the 
rail and about 2 ft. long, sufficient to allow of a 
wheel being effectually drawn over by the opposite 
guard rail or by gravity, the surface of the frog 
being inclined toward the rail, as shown in the cross- 
section, so that a wheel will ride upon the edge of 
its tread. The ends of the frog are curved. Be- 
tween the inner guard rails and the track rails are 
the inclined planes, B. The distance between the 
guard rails and track rails is 2 ins. at the narrowest 
point. When a derailed truck reaches the guard 
the inner wheels run up the inclined plane B, and 
are pulled over to the track rail by the inner guard 
rail, and in this way pull the outer wheels, which 
are riding the frog B, down the sloping surface of 
the frog on to the track rail. The frog may be made 
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The Present Status of the Philadelphia Water- 
Works. 

In view of the fact that the annual meeting of the 
American Water-Works Association is to be held at 
Philadelphia next week, the following information 
regarding the present status of the water-works of 
that city will be of especial interest. The facts 
presented are taken from the report, just published, 
of Mr. Louis WAGNER, Director of the Department 
of Public Works. No attempt is made to sketch 
the history of the works or describe them in detail, 
because this is to be done by Mr. E. GEYELIN in a 
paper entitled “‘The Beginning and Growth of the 
Philadelphia Works,” which will be read at the 
meeting already named, and because it has been 
already done both in this journal and THE Man- 
UAL OF AMERICAN WATER-WORKS. 

The total pumping capacity of the Philadelphia 
water works is 185,290,000 galls., of which 33,290,000 
galls., or over one-sixth, is water power. The total 
reservoir capacity is 869,238,814 galls. There are 
comprised within the system 960 miles of mains; 
and 181,034 premises, out of a total of 195,588, or 











THE CLEVELAND RERAILING BRIDGE GUARD. 


solid, or may be a metal shell with a wecd filling, as 
shown. The guard rails, which, of course, are not 
covered by the patent, may be arranged to suit indi- 
vidual ideas. The inner guard rails may be con- 
tinued across the bridge, or may stop just beyond 
the rerailing dc vice, as shown by the dotted lines. 
The illustration shows outer guard rails on the ap- 
proach, 


The Central London Ry. 


From a personal letter recently received from Sir 
BENJAMIN BAKER, we make the following abstract 
relating to the plans of the Central London Ry.: 

The Southwark subway, now cailed South London 
Ry., has proved a perfect success in working, both 
as regards electric motors and hydraulic lifts. There 
were a fewsmall misbaps at first, from short-cir- 
cuiting chiefly, but ail goes well now with a 4. 
minute train service. 

Asa result of this success a bill has passed the 
House of Commons for an important line down Ox- 
ford St. from Shepherd's Bush tothe Mansion House, 
a distance of 6 miles, through the most valuable 
part of London. 

The trains will consist of 6 cars, somewhat 
arger than the “elevated,” seating, in all, 336 pas- 
sengers, and weighing, with the electric motor, 120 
tons. The speed will average 14 miles, including 
stops, the maximum being 25 miles. The motors 
will develop 300 HP. at 13 miles, and somewhat less, 
of course, as the speed increases. From experience 
on the South London Ry., it is believed that the 
average electric horse power of motors required for 
this speed is 1 HP. for every ton of train. In this 
case, with 18 trains of 120 tons, 2,160 HP. will be 
necessary. The maximum horse power will be about 
50% greater—say 3,000 HP.; and, at 60% efficiency 
this means that the horse power required at the 
generating station will be 5,000. This will all be de- 
veloped at one end of the line. 

The line will be fac below all sewers and pipes, 
and so avoid complaints of vibration and damage to 
property. 





about 937,, are supplied with water. 
522 meters in use. 

The total consumption of water in 1890 was 5v,- 
273.9 million gallons. Of this amount 1,424.6 million 
gallons was repumped, making the total pumpage 
for the year 51,698.5 million gallons. Of the total 
pumpage 12,363 million gallons, or somewhat over 
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25., was pumped by water power, requiring to 
drive the turbines 370,889.6 million gallons, or 


over 30 gallons for every gallon pumped. 

The following table is interesting as showing the 
cost of pumping and rapid increase in the rate of 
consumption during the last four vears: 
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*1890, U. S. Census; other years estimated. 

The increased consumption is much more startling 
when it is stated that it has increased from 68 galls. 
‘per capita in 1880 to 131 at present, or from a pump- 
age of 21,120.8 to 51,698.5 million gallons, a total in- 
crease of 30,577.7 million gallons. In other words, 
the per capita consumption nearly doubled in 10 
years, and the total pumpage has doubled once and 
nearly half again. Meanwhile the population has 
increased from 847,170 to 1,046,964, or less than one- 
fourth. But it is quite probable that the percentage 
of population actually supplied with water is much 
larger now than in 1880, and that the proportion of 
large consumers has increased more rapidly than 
the population. 

The total receipts from water, fines, etc., in 1890 
was $2,381,038, against $1,484,375 in 1880, an increase 
of $895,681, or about 60%,, against an increase of 1457, 
inconsumption. The current expenses in 1890 were 
$712,497. and the expenses for extensions $280,867, 











making a total of $903,364, and leaving a balance of 
receipts above expenditures, without an allowance 
for interest, of $896,663. 


The Accident at the Sault Ste. Marie Canal. 


The break in the coffer dam of the new Sault Ste. 
Marie Canal, in Michigan, has been described as fol- 
lows in the Detroit Free Press, as the result 
interview with Col. O. M. Por, U. S 
who is in charge of the work: 

The break was first discovered March 18, the water 
coming through a part of the dam where there had never 
been a break before. but which has been in position for 
the past 2 years. The stream when discovered was about 
the size of a man’s hand, but at 5 A. M. on the 19th it came 
with a rush, entirely filling the lock-pit to the depth of 40 
ft., submerging the machinery of the contractors, and 
flowing out of the lock-pitat the lower end where the 
dam is 5 ft. high. The lock-pit filled in about 10 hours 
after the rush set in, and now contains about 40,000,000 
galls. of water. The crib work of the dam ia intact, it be 
ing uninjured so far as we can see, but for 50 ft. all the 
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clay bas been washed out and there is an 
immense hole under the crib work. The dam is 
built on a rock bottom, where piles could not be 


driven, and consists of two parallel lines of crib work, the 
cribs filled with stones and supporting or shieiding the 
dam proper which consists of an 8 ft. bank of clay. The 
cribs are each 20 ft. wide, and with the clay middle sec- 
tion, make a structure 48 ft. in width. The depth of water 
where the break occurred is 28.9ft. All the men and teams 
available were at once set to work hauling clay, but bags 
of clay and bales of hay thrown into the break were 
washed through like corks. A pile-driver waa then pro 
cured, and 2 « 12 in. planks driven along inside the inner 
crib. These caught the bales of hay and bags of clay and 
retained them in position, and by this means about half 
the inflow was stopped. The sheet piling was stopped by 
some hard substance, possibly a large section of frozen 
clay—the soil is everywhere frozen to the depth of 5 ft 
and, although shod with iron the piles were broken before 
reaching anywhere near tothe bottom. A heavier pile 
driver was then used todrive timbers 12 « 12 ins., sharp 
pointed and shod with iron. The loss will have to be 
sustained by the Government. 





Proposed Building Laws. 


Representatives of the American Institute of 
Architects, the National Association of Builders 
the National Association of Building Inspectors, the 
National Board of Underwriters and the National 
Association of Fire Engineers recently met in New 
York, and recommended the adoption of the follow 
ing regulations as part of the building laws in large 
cities: 

That all buildings over 70 ft. in height be gonstructed 
throughout of incombustible materials, protected in the 
most approved manner for resisting tire 

That interior structural iron work in all buildings be 
covered and protected by tireproof material. 

That all buildings over 50 ft. in height be furnished 
with permanent stand-pipes and ladders for the assistance 
of the fire depart ment. 

That the height of buildings to be erected should not be 
more than 2% times the width of the principal street on 
which they are located, and that no building or porticn of 
a building, except church spires, should be more than 125 
ft. high in any case, except under special permit. 

That the open floor-space not divided by walls of brick 
or other incombustible material, in all buildings hereafter 
erected for mercantile or manufacturing purposes, should 
not exceed 6,000 sq. ft., without special permission based 
upon unusual and satisfactory precautions. 

That every building which shall be 3 stories high or 
more—except dwelling houses for one family—and which 
shall cover an area of more than 2,500 sq. ft., should be 
provided with incombustible staircases, inclosed in brick 
walls at the rate of one such staircase for every 2,500 ft. in 
area of ground covered. 

That wooden buil-ings erected within 18 ins. of the 
boundary line of the adjoining property should have the 
wall next to the adjoining property of brick; or, when 
built within 3 ft. of each other, shall have the walls next 
to each other of brick. 


Legal Decisions of Interest to Engineers. 


Right of wen for Telegraph Company.—In a proceed 
ing under Act. Miss., March 16, 1886, to condemn a right 
of way for a telegraph and telephone company over a 
railroad right of way. witness ‘or petitioners stated that 
the land to be oragend by the — was worth from $2.56 
to $3 per mile, while experts for defendant said it was 
worth to the telegraph company $100 per mile. The com- 
missioners fixed the amount at $40 per mile. Since it did 
not appear that “the commissioners acted upon testimony 
that was irrelevant or incompetent. and that their award 
was contrary tolaw, . . . and that injustice had been 
done, ‘the award would not be disturbed. (Postal Tele. 
Taeeeh v. Ala. & V. Ry. Co., Supr. Ct. of Miss., 8 South 
ep. 373, 


Injury from Defective Tracks —A section foreman. 
who in being carried over a part of the road which he is 
not uired to inspect or repair, has a right to assume 
that it is in a reasonably safe condition, and he does not ac- 

t risks occasioned by defects of which he has no know!- 
oles. It is not an error to charge that, if a railway com- 
a its tracks to become so defective and out 
of as to render running of its trains more dangerous 
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to itsemployees than it was reasonable and proper for it to 
be,”’ it was liable; and to refuse an instruction that the 
company was boun. only to exercise reasonable and ordi 
nary care to provide a sate road. The sectionmen connected 
with work trains having habitually riaden in the caboose 
or on the flat cars as they pleased, and the company hav- 
ing so carried them without objection, it is not error to 
refuse an instruction that riding on a flat car is contrib- 
utory negligence, if itis more dangerous than riding in 
the caboose. (Supr. Ct. Tex., 1438, W. Rep. 918.) 


CONSTRUCTION NEWS. 


RAILWAYS. 


EAST OF CHICAGO.-Existing Roads. 

Bristol,—Local papers state that work will be re- 
sumed on this Vermont railway as soon as the frost is out 
of the ground. 

Lake Brie, Easexr & Detroit River.—This Ontario 
railway isto be extended from Leamington to Simcoe, 
Ont 

New Albany Belt & Terminal,—It is expected to have 
the new belt railway at New Albany, Ind., opened for 
traffic by May 1. 

Deerfield Valtley.—It is stated that the money neces- 
sary to secure the construction of this Vermont railway 
has been secured, and that work on the preliminary sur- 
veys has already been begun. The line will run from 
Readsboro to Wilmington, Vt., 14 miles. Construction 
will commence soon, 

Projects and Surveys. 

Indianapolis, Logansport & Chicago.—A_ corre- 
spondent sends us the following : 

The surveys for this road will be commenced about 
June, 1891, The road is toran from Indianapolis to Lo- 
gansport, Ind., a distance of 68 miles. The route is through 
a fine agricultural section, affording easy grades and 
curves, The principal business of the road will be in agri- 
cultural produce, wood, coal and lumber. The officers are: 


President, E. N. Talbott; Secretary, Chas. H. Jeffries, and 
Chief Engineer, Walter A. Osmer ; all of Logansport. 


Bangor & Aroostook.—At a meeting of the projectors 
of this road held recently, the following officers were 
elected: President, A. A. Burleigh; Treasurer, B. B. 
Thacher; Clerk, F. H. Appleton, and directors, J. P. Bass, 
C. F. Bragg, Chas. A. Gibson, Edward Stetson and Ed- 
ward L, Stewart. 

Delaware Terminal.—A bill has been introduced in 
the Delaware Legislature, chartering a railway company 
by this name. The road istorun from Lewis, Del., to a 
point on the New Castle Co. line in Maryland. 

Georgetown, Milton, & Delaware Bay.—This road is 
projected to run from Georgetown via Milton to a point 
at or near the mouth of the Broadkiln River. 

Exeter & Amesbury.—This company has been char- 
tered in New Hampshire to build a line of railway. 

Wt, Carmel & Natalie.—A. B Cockran, of Natalie, 
Pa., is Chief Engineer of this Pennsylvania railway 
whose incorporation we noted March 28. The contracts 
have been let to J. C. Stanton & Co., of New York City. 

Egg Harbor.—Work will soon be commenced on this 
railway from a point on the Camden & Atlantic R. R. to 
Gloucester Landing, N. J., 7 miles. 

New York.—An offer has been made by New York cap- 
italists to build a railway from Malone to Paul Smith's, 
N. Y., on condition that $30,000 be subscribed by the peo- 
ple of Malone, 


SOUTHERN, Existing Roads. 

Macon, Dublin & Savannah.—It is expected to have 
this road completed from Macon to Dublin, Ga., by May 
1. About 24 miles of the line are already in operation, 

Birmingham, Shejjicld & Tennessee River.—Sur- 
veys will soon begin fora line from Sheffield to Marger- 
um, Ala., 22 miles, Construction will begin soon. 

West Virginia Central & Pittsburgh.—Bids are 
asked until April 11 for grading 15 miles of the Gauley 
River Division of this road. The work is comparatively 
heavy. J. A. Feckenger, Weston, W. Va., Chief En- 
gineer, 

Decatur, Chesapeake & New Orleans.—This road 
was to be sold at auction sale April 7. The present status 
of the property is as follows: Seventeen miles south from 
Shelbyville, Tenn., of which two miles are finished, 
masonry for bridges completed, except part of one, and 
grading done, except about one mile; 314% miles in Lin- 
coln Co , Tenn., and 744 milesin Madison Co., Ala., fin- 
ished and ready for operation; 20 miles in Madison and 
Limestone Cos., Ala., graded, except gaps aggregating 144 
miles, with masonry and bridges nearly a!l partly built; 
1 mile of completed road in Morgan Co., Ala., to the junc- 
tion of the Louisville & Nashville and the Memphis & 
Charleston railroads, being about 444% miles of completed 
road and abont 37 miles graded, except about 24% miles, 
and masonry nearly finished. 

Norfolk & Western.—About 24 miles of* track is now 
laid on the Ohio Division from Kenova up Twelve Pole. 
The wet weather has greatly impeded the work. The 
bridge below Ceredo will be of iron and steel, “‘Bowstrings” 
pattern, 1,731 ft. long, 5 spans; channel span, 521 ft.; two 
spans on either side of channel, each 304 ft.; next two, 
each 301 ft.; base of rail, 100 ft. below extreme low 
water. The approach tothe bridge through Kenova is 
by an iron viaduct 2,159 ft. long, carrying two tracks. The 
viaduct crosses the main line of the Chesapeake & Ohio 


Ry. at an elevation of 20 ft. above its tracks, at which 
point there will be a commodious union passenger station 
built of brick. 

Roanoke & Southern.—This line will be opened for 
traffic to Martinsville, Va., April15. The remaiging 60 
miles, between Roanoke and Martinsville, will be ~<- 
structed from both ends. The steel bridges have been 
contracted for, and the material for construction is on the 
ground. This portion of the line is expected to be in 
operation in the early autumn. On the completion of 


this line it is proposed to extend the construction further 
south to Monroe. 


Projects and Surveys. 
Jellico, Beattyville & Ashltand.—Chartered in Ten- 
nessee to build a line of railway from Jellico, Tenn., to 
Beattyville and Ashland, Ky., C. F. Davidson, President. 


NORTHWEST. Existing Roads. 


Chicago, Milwaukee & St. Paul,—The preliminary 
steps have been taken for the construction of a line, by 
this company, from Appleton to Knowlton, Wis., via 
Waupaca, a distance of 70 miles. A survey was made by 
the company some time ago for a line from Berlin to 
Wausau. This, however, has been abandoned, as the 
survey was made before the company bought the Mil- 
waukee & Northern road. 


Projects and Surveys. 


Western Construction Co.—This company has been 
chartered in Lowa with headquarters at Fort Madison. 
The business of the corporation shall be to build, equip 
and operate railways, to buy and sell stocks, bonds and 
securities of railways, and such other business connected 
therewith or incidental thereto as may be determined by 
the directors. 

Winnipey & Duluth,—This company will apply to the 
Dominion Parliament at the coming session for a charter 
to construct a railway from Winnipeg to the interna- 
tional boundary in a southeasterly direction. The com- 
pany now holds a charter from the local legislature. 
The terminus of the road at Winnipeg will be between 
the C. P. Ry. and Nor*hern Pacific stations. Offices will 
shortly be opened in that city. 

Ontario & Rainy River.—The engineers which have 
been engaged all winter in surveys for this road have 
finished and are now at work prevaring plans and esti- 
mates. The surveys cover that portion of the line from 
Iron Range Lake on the Port Arthur, Duluth & Western 
R. R. to the Atic-Okan River, a distance of about 80 
miles, and penetrate a country almost entirely unex- 
plored. The engineers report large deposits of iron and 
other minerals as existing. 

Rainy Lake, Crookston & Pacific.—The following is 
the route of this road according to the articles of incor- 
poration recently filed: From a point on Rainy Lake 
River or the international boundary line on Rainy Lake 
to the city of Crookston, and from Crookston in a south- 
westerly direction to the Southwest corner of Polk Co., 
thence westerly to the Pacific Ocean, or to a point of con- 
nection with some railroad already constructed and 
operated or in process of construction, to the Pacific 
Ocean or to some of the arms, sounds or inlets thereof, 
and also a branch line from or near the crossing of said 
road over the Big Fork River to Vermilion Lake, and 
thence to Lake Superior. 


SOUTHWEST. -Existing Roads. 

Red River & Southwestern.—The contract for con- 
structing the first 30 miles of this road from Henrietta to 
Archer City, Tex., has been let to Murphy, Burkett & Co. 

Projects and Surveys 

Jefferson & Southwestern.—Chartered in Texas to 
build a railway from Jefferson, Tex., to some point on 
the Louisiana line near Wascom, a distance of 26 miles. 
Capital stock, $300,000. 

Texas, Louisiana & Eastern.—incorporated in Texas 
to build a railway from Monroe, Montgomery Co., torome 
point in Liberty Co., a distance of 40 miles. 

Amarillo & Panhandle,—The people along the route 
are making efforts to secure the construction of a railway 
from Amarillo to Panhandle City, Tex., 28 miles, 


ROCKY MT. AND PACIFIC.—Existing Rosds. 


Northern Pacijic.—In regard to the work on the ex- 
tension to South Bend the Chehalis Bee says: 


Smith & Wilson, sub-contractors on the Chehalis South 
Bend road, have a force of 20 men clearing right of way 
on this end of the line. Feeney & McAuley have a sub- 
contract on the bridgework and have about 15 men at 
“work driving piles for the Chehalis River bridge. Web- 
ster, Kelso & Dare have about 60 ers at work near 
N. B. Ward's place. But little grading can be done while 
the rainy weather cuntinues, but as soon as possible the 
force will be largely increased. About 500 men wiil be 
put to work at this end as soon as the weather clears so 
that they can be worked to advantage. No ballasting 
will be done until more of the road is built. The bridge 
across the Chehalis is the sticking point now, and as soon 
as it is passable railroad building will be rushed as fast 
as money and men can do it, 

Projects and Surveys. 

British Columbia,—Applications have been made for 
a charter to build a railway from Nanaimo to the north 
end of Vancouver Island, and also for one for a road from 
Victoria to a point on the Straits of Fuca to connect with 


the ferry to a point on opposite side and thus with 
the Northern Pacific system, whose trains are thus to run 
into Victoria. 


CITY TRANSIT. 


Electric Railways.—New lines or extensions are re 
ported as probable in the following places: Salem, Ore.; 
Ballard, Wash.; Indianapolis, Ind., address J. P. Baker; 
Denver, Colo., address T. M. Kavanagh; Bay City, Mich. 
address the Electric Street Ry. Co.; Selma, Ala., address 
H. L. McKee; Portland, Ure., address A, D. Rockfellow; 
Pasadena, Cal.; Asheville, N. C., address the Asneville 
Loan, Construction & Improvement Co.; Macon, Ga., ad- 
dress American Loan & Ir.vestment Co.; Uniontown, Ala.; 
Atlanta, Ga., address H. L. Woodward. 

Old Orchard, Me.—The Selectmen have granted the 
Biddeford & Saco R. R. Co. permission to operate that 
portion of its line within the village by electricity. No 
decision has yet been made in Biddeford, but Saco has 
given its corsent. 

Ransomville, N. ¥.—Right of way for a 6-mile line 
from Rochester through Molyneaux, Ransomville and 
Youngstown to Lewiston. Among those interested are 
Rev. J. M. Fitzgerald, of Tiffany; E. S. Benedict, 
Rochester; 8. P. Baker, of Youngstown; E. T. Ransom, 
Ransomville. 

Trenton, N. J.—It is reported that the Trenton Horse 
R. R. Co. and the City Ry. Co. will be consolidated, and 
all the lines operated by electricity. 

Philadelphia, Pa,—The Mayor has signed ordinances 
granting permission to the West Philadelphia Passenger 
Ry., the Philadelphia City Passenger Ry and the Phila- 
delphia & Darby Passenger Ry. companies to operate 
their lines west of the Schuykill River by the trolley sys- 
tem. The plans of theNorthern PassengerRy.Co., controll- 
ed by the People’s Line, have been approved by the Board 
of District Surveyors. 

Allentown, Pa.—The Allentown & Bethlehem Rapid 
Transit Co. is reported to have secured the right of way 
for aline from Allentown through Hanover to Catasauqua. 

Bristol, Tenn.—The Bristol Gas, Electric Light & 
Power Co. has bought the street railways here and will ex- 
tend them, introducing electricity at the same time. 

St. Louis, Mo,—The dummy lines of the St. Louis & 
Suburban Ry. will be changed to standard gage and op- 
erated by electricity. The cable line will also probably 
be changed to an electric railway, making in all a system 
of single and double track roads about 18 miles long. 

Brownwood, Tex,—E. B. Goelet, box 156, wants prices 
for construction and equipment of an &-mile line. 


Dummy Railways.—Gajfney City, 8S. C.—Stacey & 
Pegues want prices for rails and engines. 

Newman, Ga,—J. E. Brown wants estimates for build- 
ing and equipping a line. 

Augusta, Ga,—The Richmond Co. Belt Line Ry. Co. is 
reported as intending to build a line to Summerville and 
Murray Hill. The line will probably be standard gage, 
with 40-lb. rails. T. Murray will give particulars. 

Salt Lake City, Utah,—C, S8.Wilkes has secured a con- 
trolling interest in the West Side Rapid Transit Co., and 
will extend its lines to Eldorado. 


. Horse Railways.—New lines or extensions are re- 
ported as probable in the following places: Victoria, Tex.. 
address J. E. Carpenter; Barnwell,S.C.; Hartford, Conn., 
address Hartford & Wethersfield Horse R. R. Co.; Dun- 
kirk, N. Y., address Dunkirk & Fredonia Street Ry. Co. 

Columbus, O.—It is reported that the Columbus Street 
R. R. Co. is being organized to build a 4-mile line. 


Elevatei Railway.—Chicago, Iil.—The South Side 
Elevated R. R. Co. has received permission from 
the Council to cross an alley near Twelfth St. This per- 
mission was long withheld, and its concession enables the 
company to extend its lines considerably . 


New Companies.—Chicago North & South Elevated 
R. R. Co.; capital stock, $10,000,000; incor porators, J. A. 
Austin, G. G. Newbury and others. Toledo, Litile Falls 
& Eastern R. R. Co., Tacoma, Wash.; capital stock, 
$250,000; incorporators, W.S. Bowen, W. E. Everette, J. 
M. Steele and others. Portland & Oregon City Ry. Co., 
Portland, Ore.; President, Dr. L. M. Davis; Secretary, H. 
M. Wasco. 


HIGHWAYS. 


Georgia —The Board of Commissioners of Spalding Co. 
have completed plans for putting the convicts to work on 
the improvement of the roads. 

Connecticut.—South Windsor wants improved roads, 
but has taken no definite action. At the last town meet- 
ing a motiun was made that the selectmen should expend 
$2,000 per annum, but this was lost. it was stated that 
East Windsor, Manchester and Glastonbury, with a differ- 
ent system, had better roads at less expense. East Wind- 
sor formerly had a very expensive system, but has im- 
proved upon it. It was moved thal a committee be 
appointed to inquire into the systems used in other towns, 
and, if they found one better than South Windsor’s, rec- 


' ommend it. This proposition was voted down, and every- 


thing left to go on as before. 

Illinois.—Representative Paddock has introduced a 
bill to secure the improvement ofthe public highways. It 
proposes the appointment of a non-partisan Board of 
State Highway Commissioners, to be composed of 3 mem- 
bers, to prepare all necessary maps, plans and specifica- 
tions for the construction and maintenanee of an im- 
proved system of highways in the severAi counties, It 
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requires the supervisors of each county to select the high- 
ways to be thus improved, and provides for the building 
of such roads under contract, for the issue of bonds and 
for the levy of a tax not to exceed five-one-thousandths of 
the assessed valuation of each county. ‘ 


BRIDGES, TUNNELS AND CANALS. 

Bridges.—St. Johnsbury, Vt.—St. Johnsbury is agitat - 
ing the scheme to connect two parts of its village with an 
iron bridge and viaduct 850 ft. long. The proposed struc- 
ture will cost $30,000. 

Randolph Co., W. Va.—Jesse T. Phares, civil engineer 
of Randolph Co., W. Va., will ask for bids for three new 
steel Lighway bridges across Tygart’s Valley River at 
different points in that county. The bridges will have an 
aggregate length of 340 ft. 

Natchitoches, La.—The citizens of Natchitoches are 
considering a proposition of the Chicago Bridge Co., La., 
to build a bridge across Cane River at their town for 
$14,000. 


WATER-WORKS. 


NEW ENGLAND. 


Goffstown, N. H.—A bill authorizing the construction 
of works by the fire precinct has been introduced in the 
Senate. 

Franklin Falls, N. H.—The town of Franklin has sold 
$380,000 of 4s bonds, it is reported, to G. A, Fernald & Co., 
Boston. 

Rochester, N. H.—It is reported that a bill has passed 
the legislature authorizing the town to construct works. 
It is probable that the works of the company will be bought. 

Falmouth, Mass.—A bill authorizing the Falmouth 
Highland Trust to take water from Long Pond is before 
the legislature. 

Highlandville, Mass.—There is talk of securing a sup- 
ply through an extension of the mains of the Needham 
works. 

Manchester, Mass,—On April 4 the citizens voted, 135 
to 12, to issue $125,000 of 25-year bonds for the construction 
of works. 

Merrimac, Mass.—The project for a supply is still be- 
fore the legislature. 

Peabody, Mass.—About a half-mile of 6-in. pipe is to 
be laid. A new high-pressure pump has been proposed. 

New Haven, Conn.—Itis reported that the contract 
will soon be let for a dam and reservoir in the town of 
Bethany, on the west branch of West River. The pro- 
posed dam will be 450 ft. long, 40 ft. high and 132 ft. thick 
at the base. It will impound 160,000,000 galls. 

Torrington, Conn.—The following is from O. R. Fyler, 
Superintendent: 


A storage reservoir, with a capacity of 120,000,000 galls., 
to flood 41 acres, is to be constructed by the company. It 
will be formed by adam 9 ft. high across the natural out- 
let of Whist Pond, in Goshen. To conduct the water from 
the new reservoir to the stream on which the present 
reservoirs are located 925 ft. of i2-in. and 2,800 ft. of 10in. 
cast iron pipe will be laid, and about 600 ft. of open trench 
construct The company will also lay about 14,000 ft. 
of 8 to 4-in. pipe during the coming season. 


MIDDLE. 

Cohocton, N.¥.—An effort is being made to incorporate 
the village in order that water-works and other improve- 
ments may be introduced. 3 

Niagara Falis, N. Y.—It is reported that the Cata 
ract Construction Co., which recently bought the stock of 
the Niagara Falls Water-Works Co., will have new works 
in operation within a year. The pumping station will be 
located near the head of the tunnel. 

Syracuse, N, ¥.—Bids for $1,000,000 water bonds wil, 
be received by the City Treasury until April 20. 

Union, N. ¥.—A resident has sent the following: 


The village 1s open to bids for a franchise, based on 25 
hydrants. The proposed supply is from springs one mile 
distant. Population, 1,000. Address the village presi- 
dent. 


New Jersey.—The American Water-Works Co. has 
filed articles of incorporation; capital, $3,000,000; place of 
business, New York and Jersey City; object, to build. 
own, etc., water-works and supply material; incorpora- 
tors, Melville Egleston, E!izabeth, and others. The Union 
Debenture Co. has filed articles of incorporation; capital, 
$100,000, of which Stewart Tod, of New York, controls 
$980,000. Among its objects are the construetion and 
operation of water-works in New York and New Jersey. 

McKeesport, Pa.—The following is from J. Ecoff, 
Superintendent: 


The Council has been asked to authorize an increase of 
the pumping plant, so_ that there may be added two 
3,000,060-gall. compound condensing pumping praia. and 
a high service pumpirg station with two 1,500,00v-gall. 
high pressure pumps. 

Reading, Pa.—An issue of $100,000 of 4% 30-year bonds 
is proposed to pay for laying larger distributing mains. 

Lonaconing, Md.—Works are projected. 


SOUTHERN. 


Chase City, Va,—W. K. Holt wishes prices on a pump 
to raise water from two 50-ft. wells and also on pipe. 

Berryville, Va,—The following is from G. C. Thomas, 
President: 

The Berryville Water Co. has contracted with R. D. 
Wood & Co., Philadelphia, for pi valvesand hydrants 
and with J. P. Herdic, Williamsport + for construc- 
tion. Work will be started about May 1. There will bea 
dam 80 ft. long. 10% milee of mains and 30 hydrants. The 
supply will be by gravity. Population, about 2,000. 








ENGINEERING NEWS. 


Roanoke, Va.—Tho appropriations of the council for 
the ensuing year include $18,009 for water-works construc- 
tion. 

Wilmington, N. C.—J. C. Chase, Superintendent, in- 
forms us that the contract for about 4,5 0 ft. of 12-in. pipe 
has been let to R.D. Wood & Co., and thatthe laying of 
the pipe is all that will be done this spring. 

itlanta, Ga.—About 5,000 ft. of wrought iron, and 
some 4in. cast-iron pipe in 8 ft. lengths, is wanted by the 
Westview Floral Co. 

Darien, Ga,—W. 8. McIntosh, Clerk of County Com. 
missioners, will receive bids until May 6 for a water tank 
50 ft. high, with a capacity of $30,000 gal's. 

Tennille, Ga,—Hartford, Heburt & Co., Chattanooga, 
Tenn., inform us that they have the contract for the city 
works here, and will begin construction about April 20, 
Water will be pumped from an artesian well to a tank or 
stand-pipe. 

Uniontown. Ala,—Bonds tothe amount of $25,000 have 
been issued for water and electric lighting works. The 
supply, as projected, will be pumped to a 15 x 80-ft. stand- 
pipe. 

Union City, Tenn.—An attempt is being made to se- 
cure an amendment to the city charter which will allow 
the city to issue $60,000 for the construction of works. 

Ashland, Ky.—J.M. Gardiner, General Manager, has 
sent the following: 

The National Water ~~ Co. has been incorporated 
to construct and dealin the stock, bonds and franchises 
of water-works and to manufacture and dealin material 
used in water-works construction. 

NORTH CENTRAL. 

Fan Wert, O.—The following is a list of the successful 
bidders for works, partly in accordance with the recent 
advertisements in ENGINERING NEws, the information 
having been sent by John W. Hill, engineer, Cincin aati: 

Pipe and specials, W. H. Pennel, Van Wert, $40,595; 
pipe laying, R. B. Carothers, Newport, Ky., $14,597; 81 
6-in., 66 1-in. double nozzle hydrants, $3,749: valves, Rens- 
selaer Manufacturing Co., ‘Troy, N. Y., $1,540; stop-boxes, 
Bingham & Taylor, Buffalo, N. Y., $392; brick pumping 
station and chimney. $13,559; 3,000,000-gall. earth reservoir, 
H. Merigold, Lima, O., $8,142; connection of drilled wells, 
E. A. Stimson & Co., Dayton, $2,759; total, $85,332. 

Noblesville, Ind,—The following is from J. W. Smith, 
mayor: 

The Council will receive bids for a franchise until April 
22, the bids to be based on hydrant rental. The proposed 
system will include 75 double hydrants and 6 miles of 12 
to 4-in. mains, but the latter shall be laid only with con- 
sent of the Council. There will be two 1,000,000-gall. 
pumps and two boilers. The supply will be from 2-in. 
“* second water ” wells. Bids are asked on direct pressure 
and stand-pipe system; the stand-pipe must be not less 
than 12 = 100 tt., with its bottom 40 ft. above street grade. 
The franchise will run for not over 25 years, and the city 
will retain the privilege of buying the works at the end 
of five years or at any time thereafter. Population, 4,000. 
U. B. McKinsey is City Clerk, 

Centralia, TU.—Water-works are still under consid- 
eration. 

Elmhurst, TU.—The Elmburst Water Supply Co. will 
soon begin to lay pipe. 

NORTHWESTERN. 

Avoca, la,.—J, J, Hipsley, Mayor, informs us that the 
contract for works as outlined in ENGINFERING NEws of 
March 21, have been let te Godfrey & Meals, Fremont, 
Neb., for $11,500. 

Creston, Ta.—The following is from E. A. Rudiger, En- 
gineer: 

Contracts for impounding reservoir dam, clear water 
basin and pump-nouse have been awarded to P. D. Wat- 
son & Co., Cameron, Mo.; for balance of pipe to Shickle, 
Harrison & Howard Iron Co., St. Louis, Mo. Contracts 
for boilers, filter and stand-pipe will be awarded later. 


New Hampton, Ia,—Bids for works are wanted until 
April li. 
Girard, Kan,.—J. 3. James has sent the following: 


New works are wanted, the present city plant being a 
tumble-down affair. A good franchise would be given, 
and a hydrant rental of 33,000 a year paid. Several fran- 
chises have been granted, but the parties have failed to 
build. Address the above. . 


McPherson, Kan.—The Western Water & Electric 
Licht Co. has been incorporated; capital, $25,000. Works 
were built here by the town in 1883, and extended in 1888. 
Recently there has been talk of the purchase of the old 
works by a company. 

Topeka, Kan,—It is reported that the Topeka Water 
Co. has begun the construction of improvements to cost 
$150,000. 

Ponca, Neb.—A water-works election will be held April 
17. Address William Lister or John Friday. 

Great Falls, Mont,—The Belt Creek Water, Electric 
Light & Power Co. has been incorporated; capital, 

25,000. The Great Falls Water Co. built works in 1889. 

Canton, 8S, Dak,—It is reported that construction wil] 
soon be started. 





SOUTHWESTERN. 

Rockport, Mo.—A vote on the water-works question 
taken April 7. 

Tarkio, Mo,—On April 6 the people voted regarding the 
construction of works. 

Oklahoma, Ind, Ter.—We are informed that plans for 
works are being prepared by C. H. Ledlie, St. Louis, Mo. 
Water will be pumped to a tank. 

Ballinger, Tex.—The following is from B.S. Taylor, 
Mayor: 


The town pro to let contracts, about May 10, for 
works estimated to cost $16,000. ‘Ihe supply will be pump- 
ed from Elm Creek to a 50,000-gall. tank. ulation, 2,000, 
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Brownwood, Tex.—The following is from Carl Vincent, 
Secretary Board of Trade: 


The proposed reservoir will flood about 100 acres, and 
will be formed by a dam 600 ft. long, having an average 
height of 50 ft 


San Antonio, Tex —The construction of works to sup 
ply the west end of the city will be started at once. A 
reservoir will be constructed. Estimated cost, $50,000, 

PACIFIC 
fnacortes, Wash.—The works are to be extended. S 
W. Scott can give information. 

Kent, Wash.—Proposals for a water-works franchise 
are asked by the council 

Dayton, Wash.—The following material wiil be re 
quired for the new works: Fifteen tons of specials; 15,500 ft. 
of 10, 3,779 ft. of 8, 4,925 ft. of 6 and 6,843 ft. of 4-in. wrought 
iron pipe; 37 10 to 4-in. stop-gates; 40 6-in. double hy 
drants; 96-in. double and steamer nozzle hydrants. The 
reservoir will have a capacity of 600,000 galls., and the 
pipe to be taken up consists of about 1,800 ft. of 8 and 4-in. 
For further particulars see advertising columns. 

Shelton, Wash,—The council has contracted with the 
Olympia Pipe Co. to put in about 10,000 ft. of pipe, from 8 
ins. in diameter down to the 2-in. services, The price was 
$7,000 in bonds. 

Sidney, Wash rhe following is from E. M. Taylor 


The village proposes to build works some time in the 
future at an estimated cost of $12,000. The supply will 
probably be pumped from Black Jack Creek toa tank. 
J. P. Thompson, President of the West Coast Engineering 
Co., Seattle, has charge of surveys. Population, 500. 


Tacoma, Wash .— About $80,000 bas been subscribed to- 
ward the proposed citizens’ water company. 

Waterville, Cal.—It is reported that works will be 
built at once by the Waterville Improvement Co., of 
which W. R. Ballard is President. 

istoria, Ore.—The Water Commissioners are consider- 
ing the purchase of the present private works and the 
consti uction of additional or new works. The commis- 
sioners have authority to issue $500,006 of 6% bonds for 
works. The Astoria Water Co. has been incorporated by 
H.C. Thompson, E. Z. Ferguson and others; capital, 
$1,500. 

Baker City, Ore.—The special committee has reported 
in favor of expending $3,000 for new mains, $1,000 for a 
pump and $4,000 fot covering a reservoir and extending a 
wall. 

Moscow, Ida.—T. J. Lamb, Superintendent, informs 
us, that in twoor three months bids will probably be asked 
forali 100 ft. boiler steel stand pipe. 

CANADA. 

imherstburg, Ont.—J. H.C. Leggatt. Town Clerk, in 
forms us that the contract for works has been awarded to 
Miles Hunting. of Hamilton, for $21,380. Water will he 
pumped from the Detroit Kiver to a tank. 

Exeter, Ont.—J. A. Rollins, Mayor. informs us that 
works are needed, but that so far they have merely been 
talked of. The probable source of supply is artesian 
wells. 

Winnipeg, Man.—Alfred Pearson, Mayor, informs us 
that the city has named T. C. Keefer, Ottawa, Ont., as 
its arbitrator in determining the price to be paid for the 
water company’s works. 

FOREIGN. 

Chihuahua, Mexr.—George H. Utter, Silver City, N.AM., 
informs us that he has received a franchise for water- 
works in this city. The population is estimated at from 
20,000 to 25,000 

ARTESIAN WELLS. 

Whitman, Mass .—The possibility of secu:ing a water 
supply from artesian wells is to be investigated. 

Kelton, Tex.—The contract for a second well has been 
let. and work will be started at once. 

Galveston, Tex.—J. W. Byrnes has begun to sink the 
3,000-ft. artesian well, the start having been made with a 
24-in. casing. 

Santa Ke, N. M,—Superintendent Cart, of the Govern- 
ment Indian School, has been authorized to sink « well. 

It is thought that it will be carried down 1,000 ft. 


IRRIGATION. 

East Riverside, Cal.—The East Riverside Irrigation 
District wishes bids until April 22 for $1,500 6« 11 to 20-year 
bonds. Henry W. Robinson is President, and J. A. Van 
Arsdale is Secretary of the district. 

New Companies,—Ordway Water Co., Denver and 
Ordway, Col., $16,000; Colorado Construction & Invest- 
ment Co., Denver, Col., $100,000; Irrigation Mechinery 
Co., Denver, Col., $60,000; Western Irrigation & Land 
Co., Hartland, Col. , $250,000; Umatilla Lend & Improve- 
ment Co., Portland, Ore., $10,000; A. LL. Maxwell, J. N. 
Teal, Joseph Simon; Pine Irrigation Co., Summer Lake, 
Ore., $1,000; B. M. Cobb, A. Dent. Campbell & Moreland 
Ditch Co., Plano, Cal, $12,800; Directors, C. T. Brown, O 
E. Gibbons. 

SEWERACE AND MUNICIPAL. 

Sewers.— Laconia, N. H.—The State Board of Health 
has recommended that a proper system of drainage be 
adopted. 

Newton, Mass.—The sewage disposal has been set 
tled by the Metropolitan Sewerage Commission, of Boston, 
but there issome objection to the sewerage ordinance, 
which regulates the methcd of assessment,and provides 
that the cost of maintenance, the proportionate cost ‘of 
the Metropolitan system and the cost of the surface 
drainage system are to be borne by the city. 
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Providence, R. I.—Everson & Liddle, contractors for 
the intercepting sewers of the new system, have been 
relieved from liability on certain paris of the work, 
having been put to much cost and delay by quicksand. 

Princeton, N. J.—\t has been decided to have a se wer- 
age system constructed at a cost of about $3),090. 

Roanoke, Va.—The city engineer has been directed to 
prepare specifications of the sewerage of district No. 1. 

Decatur, Ala.—An ordinince will be passed shortly 
providing for a system of sewers. For particulars address 
the mayor, Mr. H. 8, Freeman. 

ishtabula, O.—Plans for sewerage fora part of the 
village has been prepared by Mr. H. E. Mann, city engi- 
neer. Itisa gravity sy-tem, discharging into the river. 
It is expected to construct about 3 miles of sewers this 
season. 

Indianapolis, Ind.—Contract specifications for sewe r 
work have been prepared by Mr. Mansfield, City Eagin 
eer. They are modelled on the Cincinnati specification. 

Baker City, Ore.—It is proposed to spend $30,000 for 
sewers and $3,000 for streets. 


Streets.— Dunkirk N, Y.--It is proposed to lay vitrified 
firebrick paving on Central Ave. 

Buffalo, N. Y.—It has been decided to bave Main St. 
paved with asphalt, The workwill be let tothe Barber Co. 

Beaver "alls, Pa.--The Town Council proposes to lay 
344 miles of vitrified brick paving next summer. 

Roanoke, Va.—The street committee has recom- 
mended the making of 25 miles of macadamized streets. 
A report on improved methods of paving has been made 
by Mr. Dunlap, City Engineer. 

Augusta, Ga.--Broad St. isto be paved with vitrified 
brick, the property owners and the city each paying half 
the cost. . 

Bonds .— Bonds for public improvements are proposed 
as follows: Beaver Falls, Pa., $200,000 for sewers and 
streets. Boise City, Idaho, $50,000 for sewers, $10,000 for 
city hall. West Troy, N. Y., $50,000 for paving, bids to be 
received by the Chamberlain, April 16. Athens, Ga., $75-, 
000 for streets and sewers, Cincinnati, O., $500,000 for ex- 
tending Albert Ave. Detroit, Mich., $1,250,000 for im- 
provements, San Luis Obispo, Cal., $50,000 for sewers, 
bridges, etc. Marshall, Ia., $100,000. for improvements. 
New Lerne, N. C., $35,000 for sewers and $25,000 for streets, 
vote to be taken May 4. Salisbury, N. C.,$50,000 for streets, 
etc.; address the Mayor. 

Lighting.—The Troy Gas Co , of Troy, N. Y., has a con- 
tract for street lamps outside the electric lighting district 
at 8 cts. per lamp per night, and $1.50 per 1,000 cu. ft. for 
the City Hall. The Oakland Gas, Light & Heat Co. has 
placed a mortgage for $1,000,000 with the California Safe 
Deposit & Trust Co., and will make extensive improve- 
ments to the plant. 


ELECTRICAL. 

Electric Light.— New plants or extensions are reported 
as probable in the following places: Dallas, Tex., ad- 
dress the Dallas Construction Co.; Aiken. S. C., address 
J. G. Gardner; Pineville, Ky., address J. 8S. Kay; Hunts- 
ville, Ala., address the Huntsville Electric Co.; Syra- 
cuse, N. Y., address the Onondaga Electrical Co.; Mc- 
Minnville, Tenn., address the Mayor; Kingston, Tenn., 
address Mayor A. B. Anderson, East Tawas, Mich.; 
Granville, O.; Luling, Tex.; Brenham, Tex.; Newbury, 
Ss. C.: tome, Ga., address the Rome Gas Light Co.; Ennis, 
Tex.; Pulaski, Tenn.; Clarksdale, Miss.; Wardner, Id.; 
Winchester, N. H.; Niles, O. 

Hamilton, Ont.—The plant of the Electric Light & 
Power Co. will be sold at auction April 15. It includes 
Thomson-Houston and Westinghouse machinery of 400 
are and 2,00 incandescent lights capacity. 

Wheeling, W. Va.—Bids are wanted for supplying this 
city with a complete electric light plant. Details will be 
found in our issue of March 7. 

Reno, Nev.—The Reno Electric Light & Power Co. is 
reported to have purchased a site for a $15,000 power plant. 

New Companies.—Dawn Electric Co., Chicago. I.; 
capital stock, $20,000; incorporators, H. P. Williams, J. 
A. McEnter, J. M. Glenn, Montauk Electric Light Co., 
Brooklyn, N. Y.; capital stock, $50,000; trustees, A. L. 
Hough, W. J. Stitt, J. Honigas. Clinton Gas & Electric 
Co., Chnton, Mo.; capital stock, $8,000; incorporators, J. 
T. Marsh, G. C. Haysler, E. L. Foote and others. Neihart 
Electric Light & Power Co., Neihart, Mont.; capital stock, 
$20,000; incorporators, S. Pierse, E. G. Hanson, W. G. 
Rowen, C. M. Shaw. Bridgeport, Ala., Electric Light & 
Ice Co.; capital stock, $60,009; incorporators, A. L. Sou- 
lord, E. A. Hoffman, Jr., F. L. Kilpatrick, Barnwell, & 
C., Electric Light & Power Co.: capital stock, $5,000; in- 
corporators, G. D. Bellinger, M. Brown. G. K. Ryan. Bay 
City Gas, Water & Electric Works Lodi, Cal.; capital 
stock, $100.000; incorporators, G. G. Buckland, J. D. Fisk, 
8. T. Dodson. 


CONTRACTING. 


Jetties.—Galveston, Tex.—Proposals for the delivery 
of about 1,000,000 tons of stone and concrete blocks in 
place for improving the entrance to the harbor, witha 
railway track upon the jetties, were opencd March 30 by 
Major Charles J. Allen, U. S, Engineer Office. A list of 
the bids received Dec. 27, 1890, was given on pages 45 and 
72. The quantities include 34,500 ft. of railway, in- 


cluding trestle; 220.000 tons of riprap in the south and 
518,000 tons of riprap in the north jetty; about 115,000 tons 
of stone or ccncrete blocks, weighing from % to 10 tons 
each in the south jetty and about 263,000 in the north jetty. 
The bidders are as follows: A, Samuel Hawks, New York, 
N. Y.; B, John P. Nelson, San Antonio, Tex.; C, B. Lan- 
try & Sons, Strong City, Kans.; D, Henry Bennett, To- 
peka, Kans.; E, John F. Gayner, Fayetteville, N. J.; F, 
Ricker, Lee & Co., Galveston, Tex.; G, O'Connor, Laing 
& Smoot, Dallas, Tex. 
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Street Work. ciiieaieds Neb.—Contracts have ‘Nedn 
awarded as follows by Mr. O. V. P. Stout, City Engineer: 
9,835 sq. yds. of paving,with two courses of brick, on sand, 
J.S. Rutherford, $1.44 per sq. yd.; 3,191 ft. of Colorado 
red sandstone curbing, 20 x 5ins., H. W. Shepard, 73 ets. 
per lin. ft.; 28 coraer blocks, 24 x 20 ins., H. W. Shepard, 
$4 each. "The engineer’s estimates were $1.55 75 cts. 
and $4, 

Easton, Pa.—The following proposals for about 3,500 
sq. yds. of vitrified brick paving have been received by 
Mr. A. J. Cooper, City Engineer: T.M. Lesher & Son, 
Easton, $2.36 per sq. yd. for paving, 70 cts. per lin. ft. for 
4-in. curbing; J. M. Mack, Philadelphia, $2.25, 70 cts.; C. 
M. Porter, Easton, $2.30, 60 cts. The contract was award- 
ed to T. M. Lesher. 

Montgomery, Ala.—The following proposals have 
been received for furnishing granite blocks and laying 
pavement: Southern Granite Co., $2.67 to $3.82 per sq. yd. 
Venable Bros., $2.30 to $3.50. For furnishing granite 
blocks: Southern Granite Co., $71 per 1,000; M. E. Mafer, 
$76 and $°7 20. 

Oakland, Cal,—Prices of bids recently received ranged 
from 12% to 155 cts. per sq. ft. for bituminous pavement, 
89 cts. to $1.15 per lin. ft. for granite curbing, and 13% to 
2% cts. per sq. ft. for cement sidewalks. 

Providence, R. I.—Contracts for material have been 
awarded as follows: Sewer pipe, ©. M. Kelly, Jr., of 
Providence; flagstones, Manchester & Hudson, of Provi- 
dence; catch-basin stones, J. W. Mathewsor, of Green- 
ville. R. L. 


Sewers. —Albany, N. Y.—The Board of Contract has 
awarded contracts as follows: Vitrified pipe drain in Irv- 
ing St., R. H. Strong, 79 cts. per ft. for 12-in. pipe, $2.23 
each for Y branches, 2% cts. per ft. for extra trenching; 
manholes, $45 each; lampholes, $10 each. Vitrified pipe 
drain in Bleecker St., Wm. E. Murphy, 6, 12, 17 and 16 in. 


pipe, 60 cts., $3.30, $3.40 and $6 per ft.; 12 and l5in. Y- 


branches, $6 and $7; extra trench and old sewer, 70 cts. 
per ft.; extra trench, 20 cts. per ft.; manholes, $60 each; 
lampholes, $15 each; receiving basins, $90 each. 

Newark, N. J.—Contracts have been awarded as fol- 
lows by Mr. E. Adam, City Surveyor: New Jersey Ave., 
P. H. Harrison, 12, 15 and 18-in. pipe, 60 cts., 75 cts. and $1 
per ft.; manholes. $32 each; basins, $90 each. South Canal 
St., P. H. Harrison, 12-in. pipe, 94 cts. per ft ; manholes, 
$34; basins, $4. Madison St., James Edwards, 53 cts. per 
ft. for 12-in. pipe; $26.35 for manholes, $74 for basins. 


Dredging .— Richmond, Va.—The following proposals 
for dredging in the James River were received April 1, by 
Col. Wm. P. Craighill, U. S. Engineer Office: J. T. 
Vaughan, Richmond, Va., 44 cts. per cu. yd. for sand, $3 
percu. yd. for bowlders, $1 per lin. ft. for logs. C, T. 
Caler, Norfolk, Va., 4434 cts., $3 and $1.03. 


PROPOSALS OPEN. 

Track Material.—Chicago, Ill.—For freight tracks In 
and about Jackson Park. Steel rails, angle bars, bolts, 
spikes, switches, frogs, ties, etc. D.H. Burnham, Chief 
of Construction of World’s Columbian Exposition, The 
Rookery. April 13, 

Dredging.—In Manistee River and harbor, about. 50,000 
to 69,000 cu. yds. Maj. Wm. Ludlow, U.S. Engineer 
Office, Grand Rapids, Mich. April 28. 

In Darien harbor, Brunswick harbor and Jekyl Creek, 
Ga. Lieut. O. M. Carter, U. S. Engineer Office, Savannah, 
Ga. April 20. 

In North River, about 13,500 cu. yds. at piers 44 and 45. 
The Docks Department, Pier A, North River, New York, 
N.Y. April 16. 

Street Work.—New York, N. ¥.—Flagging, curbing 
and granite block paving on concrete. Department of 
Public Works, 31 Chambers St. April 20. 

Dams, Etc.—Stone for abutment for adam in the Wa- 
bash River near Mt. Carmel, Il. Capt. E. Maguire, U. 8. 
Engineer Office, Louisville, Ky. April 29. 

Brush and pile dam in San Joaquin River, near Gray- 
son, Cal. Maj. W. H. Heuer, U. S. Engineer Office, San 
Francisco, Cal. April 25. 

Brush, fascines, poles and rock for jetty at entrance to 
Coos Bay. Capt. T. W. Symonds, U. 8. Engineer Office, 
Portland, Ore. May 5 


Lighting.—New York, N. Y.—Gas or other material 
for streets, parks and public places from May 1 to Dec. 31, 
1891. Department of Public Works, 31 Chambers St. 
April 15. 

Dock Work.--New York, N. ¥.—Extending pier No. 
37, North River; building crib bulkhead; furnishing granite 
stones for bulkhead or river wall. Department of Docks, 
Pier A, North River. April 23. 


MANUFACTURING AND TECHNICAL. 

Locomotives.—The Rogers Locomotive Works, of Pat- 
erson, N. J., are building 5 engines for the Norfolk & 
Western. The Baldwin Locomotive Works, of Philadel- 
phia, Pa., are building 40 mogul and 8 consolidationengines 
for the Northern Pacific, and 25 engines for the Norfolk & 
Western. The Rhode Island Locomotive Works, of Provi- 
dence, R.I., are building 15 engines for the Milwaukee, 
Lake Shore & Western. The Schenectady Locomotive 
Works, of Schenectady, N. Y., have delivered 14 ten-wheel 
engines to the Chicago, St. Paul, Minneapolis & Omaha. 
A logging engine is wanted by C. J. Stewart, Lomax, Ala. 

Cars.—The Middletown Car Works, of Middletown, Pa., 
have a large order for gondola curs. The Wells & French 
Car Co., of Chicago, Ill , has a contract for 350 coal cars of 
30 tons capacity for tne Columbus, Shawnee & Hocking. 
The Pullman Palace Car Co., has built a private car for 
the president of the Boston & Maine R. R. It is 65 ft. long, 
and is carried on six-wheel trucks. 


Station.—The Chesapeake & Ohio Ry. Co. has let con 
tracts for a $10,000 brown stone and brick station at Hin 
ton, W. Va. 

Steel Works.—The Steel & Iron Improvement Co., of 
Pittsburgh, Pa., will build works at Glenford for the 
manufacture of blister steel by the Adams process, which 
is said to be much cheaper than the process generally 
employed. 

The Standard Bridge & Boiler Co., of Bellaire, O., 
has been incorporated, and is erecting its works. Presi- 
dent, Edward Jones; Secretary, Samuel Simmons. J. E. 
Jarold will have charge of the mechanical department, 
Capital stock, $100,000. 


Pumping Engine.—The Quincy Mining Co., of Han 
cock, Mich., has purchased a Worthington hich duty 
pumping engine of 10,900,900 galls. daily capacity. Diam- 
eter of high and low pressure steam cylinders, 23 and 46 
ins.; of double acting water plungers, 27% ins.; all of 
26 ins. stroke. 


Companies.—Burrell Electric Signal Co., of Jersey 
City, N. J.; ineorporators, S. F. and C. F. Burrell, of 
Brooklyn, N. Y., and Wm. C. Joy, of New York, N. Y.; 
capital stock, $500,000. Union Debenture Co., of New 
York, N. Y.; to construct and equip railways, water- 
works and other public works ; incorporators, Chas 8S. 
Tod, of New York, A. P. Gifford, of Newark, and John 
R. Outwater, of Hawthorne N. J.; capital stock, $100,000, 
Eureka Nut Lock Co, of Pittsburg, Pa.; incorporators, 
Wm. R. Hays and John W. Parks; capital stock, $30,000. 
American Naticnal Water-Works Co., of Trenton, N. J.; 
capital stock, $3,000,000. Brayton Motor Co., of Chicago, 
lil.; to manufacture the Brayton hydro-carbon engine; 
incorporators, C. Robinson Holmes, G. L. Dickinson and 
Eugene White; capital stock, $500,000. Smead Warming 
and Ventilating Co, of Chicago, l11.; incorporators, S. L, 
Bailey and F. M. Bailey; capital stock, $100,000. 

Metal Market Prices.—Rails.—New York: $30.75 to 
331; old rails, $24.50 for iron and $17 for steel. 
Pittsburg: $26.50 to $27; old rails, $24 to $24.50 for iron and 
$17.50 for steel. Chicago: $31; old rails, $23.25 for iron 
and $17 for steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.8 cts.; spikes, $1.9 to $1.95; track bolts, 2.75 cts. 
with square, and 2.9 cts. with hexagon nuts. Pitts- 
burg: splice bars, 1.9 to 2 cts. for iron or steel; iron 
or steel spikes, 2.05 cts.; iron track bolts, 2.8 cts. with 
square, and 2.9cts. with hexagon nuts. Chicago: splice 
bars, 1.85 to 1.9 cts. for iron, 2 to 2.05 for steel; spikes, 2 
to 2.1 cts.; track bolts, 2.85 cts. with hexagon nuts. 

Foundry Pig Iron.--New York: $14 to $16.  Pitts- 
burg: $15 to $17. Chicago: $14.50 to $16. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 57% and 50 per cent. on 
black and galvanized butt-welded; 67% and 55 on blaek 
and galvanized lap-welded. Casing, 55 per cent. 

Lead,—New York, 4.3 to 4.32% cts. Chicago, 4.15 cts. St. 
Louis, 4.1 cts. 

Structural Material.—_New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles, 2 to 2.1 cts.; tees, 2.5 to 
2.75 cts.; sheared iron plates, 2.05 to 2.25 cts.; steel plates, 
2.05 to 2.15 cts. for tank, 2.35 to 2.6 cts. for shell, 2.6 to 27 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 3,1 
cts.; channels, 3.1 cts.; angles, 2.05 cts.; tees, 2.85 cts.; 
universal iron mill plates, 2.1 cts.; sheared steel bridge 
plates, 2.3 cts.; refined bars, 1.85 to 19 cts.; steel 
plates, 2.2 cts. for tank, 2.55 cts. for shell, 2.75 
cts. for flange, 4.25 to 4.5 cts. for firebox. Chicago: 
beams, 3.2 cts.; channels, 3.2 cts.; angles, 2.25 to 2.5 
cts.; tees, 2.7 to 2.85 cts.; universal piates, 2.3 to 2.4 cts.; 
sheared plates, 2.5 to 2.6 cts. for iron and 2.6 to 2.7 cts. for 
steel; steel plates, 2.6 to 2.7 cts. for tank, 3.25 cts, for 
shell, 3.5 cts. for flange, 4.25 to 5.5 ctg for firebox; boiler 
rivets, 4 to 4.25 cts. 
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